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MAGNITUDE AND FREQUENCY OF FLOODS
ON ILLINOIS STREAMS
I. INTRODUCTION
1. Preliminary Statement.-The ultimate success of any engineer-
ing structure depends not only upon correct design and sound con-
struction, but also upon the fundamental assumptions upon which the
design is based. A dam may be correctly designed and soundly con-
structed, but, if insufficient spillway capacity is provided, the dam will
probably fail during a flood period, and the engineer who made the
assumption as to the maximum flood flow which the spillway would
be required to discharge safely would be just as responsible for the
failure of the dam as though his design had been structurally faulty.
The determination of fundamental data is just as important a step as
is the structural design or the construction, and should be given as
much thought and study. In fact, this first step is the most difficult
one, since the problem is indeterminate, and its satisfactory solution
requires the highest type of engineering judgment and the broadest
experience.
In the design of any drainage structure, whether it be a small
storm drain at the one extreme or a large bridge over a river at the
other, a fundamental assumption must be made as to the maximum
quantity of water which the structure must discharge in a unit of time.
This assumption includes not only the maximum discharge to be used
in the design of the structure, but also the frequency with which such
a discharge may be expected to occur.
Engineers rarely design drainage structures capable of discharging
the maximum possible flood, because such a flood is not likely to occur
more often, on the average, than once in several hundred, or possibly a
thousand, years. It is not economically sound to design structures
for such unusual occurrences, unless the question of loss of life is
involved, as would be the case in the design of a spillway for a dam,
where loss of life might result if the dam should fail. Whether the
structure shall be designed to pass the flood which may be expected to
occur, on the average, once in ten, twenty, fifty, or one hundred years
depends on the estimated damage which would result if the capacity
of the structure were exceeded. When this damage has been estimated,
the amount of money which may be spent justifiably to prevent such
damage can be computed. The principal difficulty arises in determin-
ing the frequency with which flood flows of assumed magnitudes will
occur.
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TABLE 1
STREAM GAGING STATIONS IN ILLINOIS
Maintained by U. S. Geological Survey
(Arranged in the order in which they were established)
Stream
Illinois River ........................
Illinois River........................
Illinois River........................
Illinois River........................
Illinois River........................
Illinois River........................
Illinois River ........................
Illinois River........................
Des Plaines River. ...................
Des Plaines River. ...................
Des Plaines River....................
Des Plaines River....................
Des Plaines River....................
Fox River. .........................
Fox River. .........................
Fox River. .........................
Fox River. .........................
Fox River. .........................
Fox River. .........................
Fox River. .........................
Rock River. ........................
Rock River. ........................
Rock River. ........................
Rock River. ........................
Rock River. ........................
Rock River. ........................
Sangamon River ................... .
Sangamon River ....................
Sangamon River .................. .
Sangamon River .................. .
Sangamon River. .................. .
Sangamon River ....................
Kankakee River.....................
Kankakee River. ....................
South Fork, Sangamon River..........
South Fork, Sangamon River..........
Salt Creek. .........................
Kaskaskia River ....................
Kaskaskia River ....................
Kaskaskia River ................... .
Kaskaskia River ....................
Kaskaskia River ....................
Location of
Station
Minooka
Peoria
Seneca*
Ottawa
La Salle
Morris
Beardstown
Havana
Channahon*
Jackson Cr.
Romeo
Joliet
Lemont
Ottawa*
Sheridan
South Elgin
Aurora
Wedron
Algonquin
Dayton
Rockton
Sterling
Nelson
Rockford
Lyndon
Como
Springfield
Decatur*
Chandlerville
Monticello
Riverton
Oakford
Momence
Custer Park
Taylorville
Kincaid
Kenney
Shelbyville
Vandalia
Carlyle
Arcola
New Athens
Periods of Record
Jan. 1, 1903-Dec. 14,1904;
Mar. 10, 1903-July 21, 1906;
Mar. 8, 1910-Date
Mar. 10, 1903-Aug. 26, 1903
Mar. 11, 1903-Feb. 21, 1904
Apr. 1, 1903-Sept. 30, 1903
Oct. 1, 1919-Date
Oct. 1, 1920-Date
Oct. 1, 1921-Sept. 30, 1927
Jan. 1, 1903-Dec. 20, 1903
Jan. 1, 1903-July 24, 1906
Sept. 7, 1914-Oct. 31, 1914
Sept. 5, 1914-Feb. 20, 1932
Nov. 4, 1914-Date
Mar. 11, 1903-Apr. 11, 1903
Oct. 1, 1905-July 20, 1906
July 29,1914-Oct. 1, 1915
July 29, 1914-Oct. 30, 1914
Nov. 5, 1914-Feb. 8, 1925
Oct. 1, 1915-Date
Apr. 13, 1925-Date
June 28, 1903-July 20, 1906;
Oct. 1, 1906-Mar. 31, 1909
Jan. 6, 1905-Mar. 3, 1906
June 8, 1906-July 21, 1906
July 30, 1914-Apr. 30, 1919
Nov. 24, 1914-Sept. 30, 1934
Oct. 1, 1934-Date
Apr. 11, 1903-Aug. 22, 1903
Apr. 29, 1905-Sept. 10, 1905
Feb. 9,1908-Dec. 31, 1908
Feb. 4, 1908-Dec. 31, 1912;
June 23, 1914-Date
Feb. 13, 1908-Dee. 31, 1912;
Aug. 7, 1914-Date
Oct. 26, 1909-Mar. 31, 1912;
Aug. 25, 1914-June 11, 1919;
Mar. 18, 1921-Aug. 19, 1922;
Oct. 1, 1928-Date
Feb. 24, 1905-Dec. 16, 1905;
Mar. 1, 1906-July 20, 1906;
Dec. 3,1914-Date
Nov. 6,1914-Nov. 1, 1933
Feb. 11,1908-Dec. 31, 1912;
Aug. 8, 1914-May 17, 1917
May 18, 1917-Nov. 1, 1933
Feb. 14,1908-Oct. 2,1912;
Oct. 30, 1912-Dec. 31, 1912
Feb. 25, 1908-Dec. 31, 1912,-
Aug. 11, 1914-Dec. 5, 1914
Feb. 26, 1908-Dec. 31, 1912;
Aug. 11, 1914-Date
Mar. 2, 1908-Dec. 31, 1912;
Aug. 8, 1914-Sept. 30,1915
Apr. 11, 1908-Dec. 31, 1912
Nov. 1, 1909-Dec. 31, 1912;
June 22,1914-Oct. 1, 1921
*Gage heights only.
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TABLE 1.-Concluded
STREAM GAGING STATIONS IN ILLINOIS
Maintained by U. S. Geological Survey
(Arranged in the order in which they were established)
Stream
Silver Creek ..................... .
Beaueoup Creek .................. ..
Skillet Fork. ........................
Skillet Fork. ........................
Little Wabash River. ................
Little Wabash River. ................
Little Wabash River. ................
Little Wabash River. ................
Big M uddy River....................
Big Muddy River ...................
Big Muddy River ...................
Embarrass River. ...................
Embarrass River. ...................
Embarrass River. ...................
Shoal Creek. ........................
Cahokia Creek. ................... ..
Spoon River. .....................
Vermilion River. ....................
Vermilion River. ....................
Pecatonica River .... ...............
Big Vermilion River..................
Mackinaw River .....................
Macoupin Creek.................. ..
La Moine River. ................... .
Saline River. ........................
Cache River ........................
Iroquois. ... .......................
West Branch, DuPage River..........
Spring Creek. ......................
South Branch, Kishwaukee River......
Money Creek. ................... ...
Centralia Reservoir. ..................
Location of
Station
Lebanon
Pinkneyville
Wayne City
Mills Shoals
Golden Gate
Clay City
Carmi
Wilcox
Cambon
Plumfield
Murphysboro
Oakland
St. Marie
Lawrenceville
Breese
Poag
Seville
Streator
Lowell
Freeport
Danville
Green Valley
Kane
Ripley
Harrisburg
Forman
Chebanse
Winfield
Joliet
De Kalb
Lake Bloomington
Centralia
Periods of Record
Mar. 3, 1908-Dec. 31, 1912;
Aug. 14, 1914-Dec. 5, 1914
June 17, 1908-Dec. 31, 1912;
June 24, 1914-Nov. 2, 1914
Aug. 16, 1908-Dec. 31, 1912;
June 22, 1914-Sept. 30,1921;
June 11, 1928-Sept. 30,1931
Oct. 9,1908-Dec. 31,1912
Aug. 17, 1908-Dec. 31, 1912
Oct. 3, 1908-Dec. 31, 1912
Oct. 9, 1908-Dec. 31,1912
Aug. 22, 1914-Date
June 16, 1908-Dec. 31, 1912
Aug. 18, 1914-Date
Dec. 1, 1916-Date
Oct. 23, 1909-Dec. 31, 1912;
Aug. 25,1914-Sept. 30,1915
Oct. 20, 1909-Dec. 31, 1912;
Aug. 24, 1914-Date
Mar. 14, 1930-Date (?)
Nov. 5, 1909-Dec. 31, 1912;
Aug. 14, 1914-Dec. 7, 1914
Dec. 13, 1909-Apr. 6,1912
July 24, 1914-Date
July 27, 1914-Sept. 30, 1930
May 8,1931-Date
Sept. 11, 1914-Date
Nov. 12,1914-Aug. 6, 1921;
June 13, 1928-Date
Mar. 9, 1921-Date
Mar. 11, 1921-Apr. 1,1933
Mar. 12, 1921-Date
Oct. 25, 1922-Oct. 1, 1933
Oct. 26, 1922-Date
Apr. 13, 1923-Date
June 2,1925-Jan. 15,1926
July 15, 1925-Nov. 1, 1933
July 17, 1925-Nov. 1, 1933
Oct. 10, 1930-Date
Mar. 1, 1932-Date
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2. Scope of Bulletin.-This bulletin contains a presentation and an
analysis of flood-flow data on 24 Illinois streams. Its purpose is to
provide as much information as possible as to the frequency with
which flood flows of certain magnitudes may be expected.
The most logical basis for estimating the magnitudes and fre-
quencies of future floods is a study of past floods. If stream-flow data
were available for a long period of time, say for 100 years, an analysis
of the data would lead to very satisfactory conclusions as to the
magnitudes of the floods which might be expected to occur, on the
average, once in ten, twenty, fifty, and one hundred years; but with
short records of flow of from ten to twenty years the solution of the
problem is much more uncertain, especially as to the lesser frequencies.
The period of record may not be a representative one and may con-
tain either a surplus or a deficiency of large floods. The engineer,
however, cannot wait for a long flow record. He is called on daily to
design structures which require assumptions as to flood discharges, and
he must make the best possible use of the records at hand, and make
them disclose as much of the truth as they are capable of telling.
3. Acknowledgments.-This study has formed part of the work of
the Engineering Experiment Station of the University of Illinois, of
which DEAN M. L. ENGER is the director, and of the Department of
Civil Engineering, of which PROF. W. C. HUNTINGTON is the head.
II. DATA
4. Source of Data.-The flood-flow data used in this bulletin have
been taken from the records of the United States Geological Survey.
The first stream measurements which that agency made in Illinois
were on the Illinois River at Minooka in 1903. Since that time, 74
gaging stations have been established, as shown in Table 1, which
gives the locations of the stations, arranged in the order in'which they
were established, and the periods for which discharge records are
available. Unfortunately, 37 of these stations were maintained for
such short periods, or else the records are so intermittent, that they are
of little, if any, value for flood studies. Also, the flood discharges of
the Saline River at Harrisburg, the Big Muddy River at Murphysboro,
and the Illinois River at Beardstown and Havana are so seriously
affected by backwater from the Ohio and Mississippi rivers, respec-
tively, that the records cannot be used in this study. Furthermore,
the construction of levees on the Illinois River during the period of
record has so changed the stage-discharge relation at Peoria, Havana,
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FIG. 1. LOCATION OF STREAMS WHOSE RECORDS ARE
ANALYZED IN THIS BULLETIN
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and Beardstown that the records at these stations cannot be used. The
records of the Des Plaines at Joliet have not been used, because so
large a portion of the discharge comes from Lake Michigan through
the canal of the Chicago Sanitary District. The stations at Lake
Bloomington and at Centralia Reservoir are too recent for their
records to be of value for flood studies.
There are five stations which have been transferred to new loca-
tion so close to the old ones that the records of the old and the new
stations have been combined. These transfers are: On the Fox River,
from Wedron to Dayton; on the Rock River, from Lyndon to Como;
on the South Fork of the Sangamon River, from near Taylorville to
Kincaid; on the Big Muddy River, from Cambon to Plumfield; and
on the Vermilion River, from Streator to Lowell.
It is possible to use the flood data from only 24 streams, and the
records for two of these are only eight years in length, which is gener-
ally considered too short a period for satisfactory analysis. These
streams, the South Branch of the Kishwaukee River at De Kalb and
Spring Creek at Joliet, have been included in the study because of
their small drainage areas, since it is desirable to have as wide a range
as possible in watershed areas in comparing flood coefficients.
Figure 1 shows the locations of the 24 streams whose records are
used in this study. Each drainage area is given a reference number.
Table 2 gives pertinent data for each of the drainage areas shown in
Fig. 1.
5. Accuracy of Data.-For the first three or four years after a
gaging station is established, the daily gage heights only are published.
During this period stream discharge measurements are made with the
current meter at as many stages of the stream as flow conditions
permit. A discharge rating curve is then plotted with discharges as
abscissas and gage heights as ordinates. The lower, and possibly the
middle, portion of this curve will be fairly well defined, but generally
the upper portion, which covers flood flows, is poorly defined, because
of few, if any, discharge measurements at flood stages. As time goes
on, more discharge measurements are made at the higher stages, and
the rating curve is changed to conform to the new data. Through this
continuous process of revision, a rating curve becomes more and more
accurate as time goes on. Sometimes, as the result of a flood, a change
takes place in the channel of the stream, and a modified rating curve
becomes necessary to conform to the new relation between stage and
discharge. This new curve will not apply to former gage heights.
Because of a natural desire to make the daily discharges available
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TABLE 2
STREAMS WHOSE RECORDS ARE ANALYZED IN THIS BULLETIN
Reference Gaging Station Drainage Length of
Number Name of Stream Located at Area Record
or Near sq. mi. years
1 Pecatonica River ................. Freeport 1330 21
2 Rock River ....................... Lyndon 9010 203 South Branch, Kishwaukee River.... DeKalb 70 84 Fox River ....................... Algonquin 1340 195 Fox River ........................ Dayton 2570 20
6 Vermilion River .................. Streator 1080 20
7 Illinois River ..................... Morris 7575 31
8 Des Plaines River ................. Lemont 705 20
9 Spring Creek ........................ Joliet 19.7 8
10 Kankakee River .................. Custer Park 4870 19
11 Kankakee River ...................... Momence 2340 20
12 Iroquois River. .................... Chebanse 2120 12
13 Mackinaw......................... Green Valley 1100 14
14 Spoon River. ...................... Seville 1600 20
15 La Moine River (Crooked Creek) . .. Ripley 1310 14
16 Sangamon River .................. Riverton 2560 27
17 South Fork, Sangamon River ....... Kincaid 510 26
18 Sangamon River. ................. Monticello 550 27
19 Embarrass River .................. St. Marie 1540 27
20 Little Wabash River .............. Wilcox 1130 20
21 Kaskaskia River. ................. Vandalia 1980 27
22 Macoupin Creek. .................. Kane 875 13
23 Big Muddy River. .. ............. Plumfield 753 26
24 Cache River ..................... Forman 240 12
to the public as quickly as possible, these data are generally published
before an accurate rating curve has been obtained. A foot-note cau-
tions the users of the data that the larger discharges are quite un-
certain, because of a poorly-defined rating curve above a certain limit,
but many users of the data either overlook the foot-note or else dis-
regard it. The U. S. Geological Survey appreciates the necessity for a
revision of its early published data and plans to make such a revision
at an early date.
The flood data used in this study have been revised where neces-
sary through the assistance of Mr. J. H. Morgan, Engineer, U. S.
Geological Survey and are as nearly correct as it is possible to get
them at this time. It is possible, however, that some of the higher
flows may be in error as much as ten per cent.
6. Missing Data.-All of the gaging stations in the state were dis-
continued on Dec. 31, 1912. In the summer and fall of 1914 six of the
old stations were re-established, and many new ones were installed.
In studying the frequency of flood flows it is necessary that the
period considered be a continuous one; and, in order to use the data
collected at these six stations before Dec. 31, 1912, it was necessary
to supply the missing data during the period when gaging operations
were suspended. Since in the statistical, or probability, method only
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the largest flood each year is used, this meant that the maximum flood
discharge on each of the six streams for each of the two missing years
had to be estimated. This was done by the Bernard method,* and it is
believed that the values obtained in this way are sufficiently correct
to warrant their use. By supplying these missing data it was possible
to obtain a continuous record of 27 years for the Sangamon River at
Monticello and at Riverton, for the Kaskaskia River at Vandalia,
and for the Embarrass River at St. Marie, and a continuous record of
26 years for the Big Muddy River at Plumfield and for the South Fork
of the Sangamon River near Taylorville. If the missing data had not
been supplied, the usable records would have covered a period of only
20 years.
Although the gaging station on the Illinois River at Morris was not
installed until Oct. 1, 1919, yet daily gage heights at this location are
available for a much longer period of time, and it was possible to
obtain a continuous record back to 1904. These gage heights were
applied to the rating curve obtained after 1919 and in this way a
continuous record of maximum annual floods for a period of 31 years
was obtained. It must be borne in mind, however, that the rating
curve as determined after 1919 might not show correctly the stage-
discharge relation in the years prior to 1919. This fact should be taken
into account in using the curves derived in this bulletin for the Illinois
River at Morris.
III. METHODS USED IN ANALYSIS
7. Analysis of Flood Data.-In this bulletin the flood data on Illi-
nois streams are analyzed (1) by the theoretical probability curve
method and (2) by the partial duration curve method. Each of these
methods will be briefly described in this section, and in more detail in
subsequent sections.
Theoretical Probability Curve Method
As far as the author is aware, the first published application of
statistical, or probability, methods to the analysis of hydrological
data was made by Allen Hazen in his paper on "Storage to be Pro-
vided in Impounding Reservoirs for Municipal Water Supply," pre-
sented before the American Society of Civil Engineers in October
1913, and published in Vol. 77 of the Transaction of that Society in
1914. Since that time others, especially H. Alden Foster,t have im-
*Merrill M. Bernard, "An Approach to Determinate Stream Flow," Proc. Am. Soc. C.E.,Jan. 1934, p. 3.
tH. Alden Foster, "Theoretical Frequency Curves and Their Application to Engineering
Problems," Trans. Am. Soc. C.E., Vol. 87, p. 142.
MAGNITUDE AND FREQUENCY OF FLOODS ON ILLINOIS STREAMS 15
proved and extended the method, and at present it is generally recog-
nized as a useful method of analysis.
The method is based on the "theory of sampling." That is, the
period of record is divided into equal units of time and the maximum
one-day flow during each unit of time is taken as a sample flood for
that period, and is the only flow in that period which is considered in
the analysis. The unit of time may be a year, a month, a week, or a
day. In the last instance all the data would be used. These data
selected from equal units of time furnish a true probability or fre-
quency series which can be studied by the general mathematical theory
of probability, provided no changes have been made by man-such as
the construction of dams, reservoirs, bridges, levees, etc.-which would
materially affect the natural runoff from the drainage area.
The samples thus selected are then arranged in descending order
of magnitude and plotted with magnitudes as ordinates and percent-
age of time, or probability of occurrence, as abscissas. For example,
if there are 50 magnitudes to be plotted, the percentage-of-time scale
is divided into 50 divisions, each representing two per cent of the
time, and a magnitude is plotted in the center of each division. The
largest magnitude would then appear at one per cent on the time
scale, the second largest at three per cent, the third largest at five
per cent, and the smallest at 99 per cent.
The curve drawn to best fit the plotted points is a cumulative fre-
quency, or duration, curve. The ordinate at any given percentage of
time gives the magnitude of the flood whose chance of occurrence in
any given year is represented by that per cent. For example, the
ordinate at 10 per cent on the time scale is that rate of flood dis-
charge which will probably be equalled or exceeded, on the average,
in 10 per cent of the years considered; that is, once in ten years, or
ten times in 100 years.
The curve will not pass through all the points. Some of them will
be above the curve and some below it. The curve may be drawn either
by eye-in which case the method is purely graphical and no theoreti-
cal assumptions or computations are necessary; or a theoretical prob-
ability curve may be computed whose parameters are obtained from
the actual flood data. Where the record is a long one and there is a
large number of plotted points, the graphic method gives a very satis-
factory curve, but where there are comparatively few points the
theoretical method is more satisfactory. The latter method is used
in this study.
Another assumption upon which the theoretical probability curve
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method is based is that the data in the period of record are represen-
tative samples of what might be expected in other periods of the same
length. Suppose that the record available is 20 years in length and the
maximum flow in the record is 20 000 cu. ft. per sec. In succeeding
20-year periods it is assumed that the maximum flow in some of the
periods will be greater, and in some less, than 20 000 cu. ft. per sec.,
and that the average of these maximum flows will be 20 000 cu. ft.
per sec.
Partial Duration Curve Method
This is a purely graphical method. It differs from the method just
described in the manner in which the data used in the analysis are
selected. In this method a minimum flood or "basic stage" is arbi-
trarily adopted and all peak flows above this minimum-only one value
being used for each storm period-are taken from the record, regardless
of the time interval. Some years may have a number of floods above
the basic stage, and other years may have none. The only advantage
of this method is that all the larger floods are used in the analysis,
whereas in the former method some of the larger floods are not used,
because they did not happen to be the largest flood in the unit of
time in which they occurred. The disadvantage of the method is that
the data do not form a proper frequency series and, consequently, a
mathematical analysis cannot be made.
Generally, where the partial duration curve method has been used,
a basic stage has been chosen sufficiently low so that there would be
an average of about five peak flows a year above that stage. In this
case the flood items are not plotted against percentage of time, but
against their probable frequency of occurrence in 100 years, which is
obtained by multiplying 100 by m/y, where m is the relative position
of any flood item, when the floods are arranged in descending order of
magnitude, and y is the length of the record in years. The frequency
of occurrence obtained in this way can be converted to percentage of
time by multiplying by the average number of floods per year. Since
the engineer is rarely interested in the flood peak which will occur, on
the average, more often than once a year, the author sees no reason
why the number of flood items selected should be greater than the
number of years in the record, and this procedure has been followed in
this study.
IV. THEORETICAL PROBABILITY CURVE
8. Theory of Probability.-If natural phenomena, such as flood
flows, obeyed the "normal law of error," as described in textbooks on
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the Method of Least Squares, it would be possible to compute the
probability of the occurrence of a flood of any magnitude with consid-
erable accuracy. But, for the normal law of error to apply, there must
be as many flood items in the data greater than the mean flood as
there are items less than the mean flood, and the variations above the
mean must be equal to those below it. Observation of flood data shows
that this is not true, that generally there are a greater number of items
below the mean than there are above it, and that the variations above
the mean are greater than those below it. Hence, a curve which fits
actual flood data will not be a normal or symmetrical curve, but an
unsymmetrical or "skew" curve.
9. Skew Probability Formulas and Curves.-The theory of skew
probability curves was developed originally by Professor Karl Pearson
of University College, London, England. Later, Elderton in his book
on "Frequency Curves and Correlations" applied Pearson's methods to
statistical studies. In 1913 Hazen applied probability methods to the
solution of hydrological problems, but Hazen's factors were not sup-
ported by mathematical analysis. In 1921, Hall developed an em-
pirical method for determining skew probability curves. But it
remained for Foster to make the first application of Elderton's an-
alysis to hydrological problems, and to simplify the use of the
formulas. In 1927 Goodrich* developed a purely graphical solution
of skew probability curves which is very satisfactory.
Pearson developed seven possible types of probability curves.
Foster showed that only two of these, Types I and III, applied to
hydrological data. Both of these curves are skew, and are limited in
range below the mean, but the Type III curve is unlimited in range
above the mean, whereas the Type I curve is limited in both directions.
Hazen was of the opinion that there was no such thing as a maximum
flood and, therefore, approved the Type III curve. Others hold that
there must be an upper limit beyond which it is impossible for flood
flows to extend, even though that limit cannot be definitely defined. As
a matter of fact, the flood data on some streams are best fitted by the
Type I curve, and those on other streams by the Type III curve. For
Illinois streams, which have considerable flood-plain storage, the Type
I curve best fits the data and has, therefore, been used in this study.
10. Coefficient of Variation.-The coefficient of variation or the
C.V., as it shall be referred to hereafter, is one of the parameters which
determine the skew probability curve. It is the ratio of the standard
*R. D. Goodrich, "Straight Line Plotting of Skew Frequency Data," Trans. A.S.C.E.,
Vol. 91, p. 1.
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TABLE 3
CALCULATION OF COEFFICIENTS OF VARIATION AND SKEW;
STREATOR, ILLINOIS
VERMILION RIVER AT
Catchment area, 1080 sq. mi.
AnnualAnnual Floods Floods in Variation
Magntde Terms of from Mean sMagnitude Mean 0
cu. ft. per sec. Flood
17 700 2.354 +1.354 .... 1.833 +2.482 .....
16 500 2.194 1.194 .... 1.426 1.703
13 100 1.742 0.742 .... 0.550 0.408 .....
12 400 1.649 0.649 .... 0.421 0.273 .....
12 400 1.649 0.649 .... 0.421 0.273 .....
9 400 1.250 0.250 .... 0.062 0.016 .....
9 340 1.236 0.236 .... 0.056 0.013 ...
7 550 1.004 0.004 ..... 0.000 0.000
6 830 0.910 ..... -0.090 0.008 ..... -0.001
6 410 0.852 ..... 0.148 0.022 ..... 0.003
6 200 0.824 ..... 0.176 0.031 ..... 0.005
5 750 0.764 ..... 0.236 0.056 ..... 0.013
5 150 0.685 ..... 0.315 0.099 ..... 0.031
5 080 0.675 ..... 0.325 0.106 ..... 0.034
4 340 0.577 ..... 0.423 0.179 ..... 0.076
2 750 0.366 ..... 0.634 0.402 ..... 0.255
2 710 0.360 ..... 0.640 0.410 ..... 0.262
2 570 0.342 ..... 0.658 0.433 ..... 0.285
2 410 0.321 ..... 0.679 0.461 ..... 0.313
1 850 0.246 ..... 0.754 0.568 ..... 0.428
Mean 7 522 20.000 +5.078 -5.078 7.544 +5.168 -1.706
Mean = 7522 cu. ft. per sec. v = 7.544 v = 3.462
/ 7.544
C.V. = = 0.630
20 - 1
3.462
C.S.Comp. = - 0.728
19 X 0.6303
C.S..dj. = 0.728 X 1.30 = 0.947 (Type I)
7522
C.F. - = 28.2
(1080)0.s
variation to the mean flood. The mean flood is the arithmetical
average of all the flood samples taken from the record. The standard
variation is obtained from the equation
/ v2
Standard variation = .
\n-1
in which v is the departure of each flood item from the mean flood, and
n is the number of items considered. If the flood items are stated in
terms of the mean flood, as is generally done, the standard variation is
the same as the C.V. The standard variation can be defined as the
radius of gyration of the area under the duration curve, taken about
the gravity axis.
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The C.V. is a measure of the degree of dispersion of the flood items.
If these items are nearly the same in magnitude, the C.V. will be small;
if they have a wide range in magnitude, the C.V. will be large.
Another way of visualizing the significance of the C.V. is that it rep-
resents the slope of the probability curve. For a C.V. of zero the curve
would be horizontal.
Fortunately the C.V. is only slightly affected by the length of
record, and the value obtained from a 20-yr. record will vary only one
or two per cent from that obtained from a 100-yr. record.
For the purpose of illustration, all the computations of the C.V.
for the Vermilion River at Streator are shown in Table 3.
11. Coefficient of Skew.-The coefficient of skew, hereafter referred
to as the C.S., is the second parameter of the probability curve. The
equation for finding the C.S. from the actual flood data is
S V3
C.S. = (n-1) (C.V.) 3
in which v and n have the same significance as in the equation for the
C.V. For the derivation of this equation, the reader is referred to
Foster's paper.*
The C.S. is a measure of the skewness or lack of symmetry of the
probability curve, that is, the amount of departure of this curve from
the normal curve, which is a symmetrical one. The C.S. may also be
considered as an index as to whether or not the record in question
contains more or less than its fair proportion of floods.
The C.S. is decidedly affected by the length of record. The C.S.
computed from a short record is quite likely to be too small; hence, it is
recommended by both Hazen and Foster that the C.S. as computed
from the foregoing equation be multiplied by the factor 1 + 6/n to
give an adjusted C.S. for the Type I curve. In many instances the
use of this adjusted value does not result in a curve which fits the
actual data satisfactorily, and in this event an arbitrary value is chosen
for the C.S. to get the best possible fit. This C.S. is called the graphic
coefficient of skew.
12. Coefficient of Flood.-This coefficient might be called the third
parameter of the probability curve, since it fixes the height of the
curve above the base, and gives the general magnitude of floods on
that particular stream. Its use gives the magnitude of the mean flood
*Trans. Am. Soc. C.E., Vol. 87 (1924), p. 142.
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of streams for which little or no flood data are available. The rela-
tion between mean flood and area is given by the equation, mean
flood = CAo.8, where A is the area of the catchment area in square
miles above the point being considered.
The value of 0.8 as the exponent of A was determined by the late
Weston E. Fuller in his paper* on "Flood Flows." Fuller made an
analysis of all the flood flows records which were available in 1913.
In all, the floods on 119 streams were used. The mean annual flood for
each stream was plotted against watershed area. The plotted points
formed a band whose inclination was approximately 0.8. In 1930,
Hazen brought Fuller's data up to date for the Atlantic Coast streams,
and confirmed Fuller's conclusion. Only one Illinois stream was used
by Fuller, and that one was the Illinois River at Peoria, with a record
of four years.
An attempt was made in this study to determine an exponent for A
which would apply to Illinois streams, but there is not a sufficiently
wide range in the watershed areas of the streams which have been
gaged. There are, however, some grounds for believing that a slightly
larger value than 0.8 should be used, but the evidence is not sufficient
to warrant a change in the value determined by Fuller and Hazen.
The value of C for each of the streams studied was determined and
the results are given in Table 30.
13. Plotting of Probability Curve.-After the C.V., the C.S., and
the C.F. have been computed from the actual flood data, the coordi-
nates of fifteen points on the theoretical curve are obtained from Table
4, which is abstracted from Table 11 in Foster's paper. The table is
entered at the left with the C.S. as argument, and a value is taken out
for each of the percentages of time. Since the table is based on a C.V.
of 1.00, the values taken from the table must be multiplied by the
C.V.adj. obtained from the flood data. These products must be added
to or subtracted from the mean, or 1.00, as indicated by the signs in
the table. The results are the ordinates of the curve, expressed in terms
of the mean flood. An illustrative example is given in Table 5. The
points are plotted and a curve is drawn through them. If this curve
does not fit the plotted points of the actual flood data, a graphic
coefficient of skew must be used.
14. Logarithmic Probability Paper.-The curve may be plotted
upon ordinary logarithmic paper or upon logarithmic probability paper.
*Trans. Am. Soc. C.E., Vol. 77 (1914).
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TABLE 5
COMPUTATION OF THEORETICAL DURATION CURVE FOR THE VERMILION RIVER NEAR
STREATOR, ILLINOIS
C.V. = 0.63 and C.S. = 0.95
Percene Tie Variation in Terms of *Variation for tRun-off, in TermsPercentage of Time C.V., from Table 4 C.V. = 0.63 of Mean
0.1 +3.77 +2.37 3.37
1 +2.88 +1.81 2.81
5 +1.94 +1.22 2.22
10 +1.43 +0.90 1.90
20 +0.81 +0.51 1.51
30 +0.38 +0.24 1.24
40 +0.06 +0.04 1.04
50 -0.20 -0.13 0.87
60 -0.46 -0.29 0.71
70 -0.68 -0.43 0.57
80 -0.895 -0.56 0.44
90 -1.105 -0.696 0.304
95 -1.233 -0.778 0.222
99 -1.335 -0.841 0.159
99.9 -1.360 -0.857 0.143
*This is found by multiplying the variation from Table 4 by the CV.; thus, +3.77 X 0.63 =
+2.37.
tRun-off = mean + variation; or 1.00 + 2.37 = 3.37.
As this latter paper is not generally known, a brief description will be
given. The vertical scale of this paper is the ordinary logarithmic
scale, but the horizontal scale is a special probability scale. This
paper was first proposed by Hazen, who described it as follows: "The
spacing of the lines for this paper was computed from figures taken
from probability curve tables, and arranged so that the line which
represented the summation of the probability curve, when plotted on
it, is straight. If the data for any series correspond strictly with the
normal law of error, the points plotted on this paper will all be on a
straight line. If the data approximate the normal law of error, the
line through the points will approximate a straight line. Even though
the deviation from the normal law of error is considerable, a line with
only a moderate curvature may represent it fairly well."
Probability paper is used throughout in this study. Its principal
value, as stated by Hazen, is that the data will plot more nearly as a
straight line upon it than upon any other kind of plotting paper. This
makes possible the extension of the line beyond the limits of the data
with a higher degree of accuracy.
V. UNIT OF TIME
15. Units of Time Used in Selection of Flood Data.-The choice of
the unit of time to be used for the selection of the flood data is a very
important matter, about which there is considerable divergence of
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opinion. Some investigators have used the year, others the month, and
still others the day. Each of these will be discussed briefly.
16. The Year as the Unit of Time.-When flood data are analysed
by probability methods, it is essential that not only must the sample
floods used be selected from equal units of time, but also that the
flood opportunity be equal in each unit of time. In the author's opin-
ion, the year is the only proper unit of time to use, since it is the only
one in which the flood opportunity is the same. In any climate there
is a greater chance of floods at some seasons of the year than at others.
While it is true that large floods have occurred in every month of the
year, it is also true that they occur much more frequently in some
months than in others, generally in the late winter and early spring.
Hazen, Foster, and Goodrich used the year as the unit of time in their
studies.
17. The Month as the Unit of Time.-Some investigators prefer the
month as the unit of time, since twelve times as much flood data are
used in the analysis. While a desire to use as much as possible of the
recorded data is a very worthy one, yet the use of these data in a
probability series violates the assumption of equal opportunity of
flood occurrence upon which the method is based. If it is desired to
use more data, the duration curve method should be used instead of
the theoretical probability curve method.
18. The Day as the Unit of Time.-In this instance all the flow
data are used. The same objections apply to the day as a unit of time
as to the month, but they are much more serious, since the flood
opportunity is more unequal.
The use of all the data is a proper procedure to follow, but they
should be used to construct a duration curve and not a theoretical
probability curve.
19. Conclusions.-At first thought, one is prone to conclude that
the use of the year as the unit of time, and the consequent use of only
the maximum flood each year, makes use of too little of the available
flood data, and is, therefore, inaccurate. It is only after one has applied
the method to actual data on many streams and checked the results
with those obtained from a full duration curve using all the flow data
that he appreciates its value.
The year, therefore, is used in this bulletin as the basis of sampling
for the probability method. Because this method does leave out of con-
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sideration some large secondary floods, the partial duration, or peak
flow, method has also been used.
20. The Water Year.-The water year, rather than the calendar
year, has been used in these studies. There is no special merit in using
January 1 as a starting point. The United States Geological Survey
has adopted October 1 as the beginning of the water year, and its pub-
lished records are tabulated from October 1 of one year to September
30 of the following year. It is, therefore, more convenient to use the
water year than the calendar year.
VI. PRESENTATION OF FLOOD DATA
21. Flood Data.-The locations of the 24 streams used in this
study are shown in Fig. 1. Each watershed area in the figure is given a
reference number which corresponds to the number in Table 2, which
gives the names of the streams, the locations of the gaging stations,
the areas of the watersheds above the gaging stations, and the length
of record of stream measurements.
The flood data used in the analysis are given in Tables 6 to 29,
one table to each stream. In each table the flood data are arranged in
two classifications: (1) the maximum one-day flood flow for each
water year, and (2) the largest one-day flood flows-one for each
storm period-without regard to the time of occurrence. In the latter
classification, some years contain two or more floods, whereas other
years have no floods large enough to be considered. The date of occur-
rence of each flood is also given. All the flood data are arranged in
descending order of magnitude.
All of the flood flows are the average flow for the day of maximum
flow, and are not maximum instantaneous, or peak, flows. If the peak
flows had been available in all instances, they would have been used
instead of the average flows. Since it is the peak flow, however, which
the engineer must use in his design, it will be necessary in all cases
to increase the average one-day flow by a varying percentage in order
to arrive at a value for the peak flow. To aid in determining the
amount of such increase, Table 32 has been prepared, which contains
all the recorded peak flows on the streams studied, together with the
average flow recorded for each day of maximum flood flow. The data
in this table are discussed subsequently.
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VII. ANALYSIS OF FLOOD DATA
22. Construction of Curves.-From the data in Tables 6 to 29 two
magnitude-frequency curves have been drawn for each stream. The
first of these curves is a theoretical probability curve whose param-
eters, i.e., coefficient of variation and coefficient of skew, were com-
puted from the actual flood data given in columns 2 and 3 of the
tables, as illustrated in Table 3 for the Vermilion River. With the
C.V. and C.S. known, Table 4 was used to determine the co6rdinates
of the probability curve. The actual recorded floods, whose co6rdi-
nates are given in columns 3 and 4 of the tables, are plotted also, so
that the "goodness of fit" of the theoretical curve can be judged.
The second curve for each stream is a partial duration curve and
was drawn to conform as nearly as possible to the points representing
the peak-flood data in columns 6 and 8 of the tables. Since in most
instances it was impossible to draw a satisfactory curve by eye,
especially beyond the limits of the plotted points, an equation was
Adeveloped for each curve of the form Q -, in which Q is the dis-
Tn^
charge to be expected with a frequency of T times per 100 years, and
A and n are constants. These constants were computed by the method
of least squares. It is believed that the curves constructed in this way
conform to the plotted points of actual flood data as satisfactorily as
any that could have been developed. The only justification, however,
for extending these duration curves beyond the limits of the plotted
points (representing actual flood data) was to provide a comparison
with the probability curves, which were justifiably extended to the one
per cent frequency.
23. Interpretation of Curves.-
(a) Theoretical Probability Curve
The ordinate of any point on the curve gives the magnitude of the
annual flood discharge which is likely to be equalled or exceeded in the
percentage of time in years indicated by the abscissa of that point.
Because only the maximum annual floods were used in the construction
of the curve, however, discharges taken from the curve are annual flood
flows, that is, the maximum for a period of 12 consecutive months, and
are not the record-day average rates of flood which are expected to be
equalled or exceeded with the frequency indicated by the abscissas.
The record-day average discharge will be from 5 to 10 per cent larger
than the values given by the curves.
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TABLE 6
FLOOD DATA, PECATONICA RIVER AT FREEPORT, ILLINOIS
(Drainage area, 1330 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting Flowin PlottingFlow in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence quency
cu. ft. Terms of age of cu. ft. Terms of per 100
per sec. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Mar. 16, 1929 17 000 2.216 2.38 Mar. 16, 1929 17 000 2.008 4.76
Mar. 28, 1916 17 000 2.216 7.14 Mar. 28, 1916 17 000 2.008 9.52
Feb. 25, 1922 14 200 1.852 11.91 Feb. 25, 1922 14 200 1.677 14.29
Sept. 16, 1914 13 000 1.695 16.67 Sept. 16, 1914 13 000 1.536 19.05
Apr. 6, 1923 12 600 1.643 21.43 Apr. 6, 1923 12 600 1.488 23.80
Mar. 16, 1919 8 790 1.146 26.19 Mar. 16, 1919 8 790 1.039 28.57
Feb. 28, 1915 8 520 1.111 30.95 Feb. 28, 1915 8 520 1.006 33.33
Apr. 3, 1933 8 260 1.077 35.71 Apr. 3, 1933 8 260 0.976 38.09
Mar. 16, 1928 7 810 1.018 40.47 Mar. 16, 1928 7 810 0.922 42.85
Feb. 15, 1918 6 490 0.846 45.23 Feb. 12, 1928 6 640 0.785 47.62
Mar. 16, 1917 6 140 0.801 50.00 Feb. 15, 1918 6 490 0.767 52.38
Feb. 24, 1930 5 980 0.780 54.76 Sept. 17, 1915 6 310 0.745 57.14
Mar. 29, 1932 5 650 0.737 59.52 Jan. 26, 1916 6 310 0.745 61.90
Mar. 16, 1920 5 250 0.684 64.29 Mar. 16, 1917 6 140 0.725 66.67
Aug. 23, 1924 4 720 0.616 69.05 Feb. 24, 1930 5 980 0.706 71.43
Feb. 24, 1925 4 090 0.533 73.81 Sept. 28, 1915 5 810 0.686 76.19
Feb. 5, 1927 4 060 0.529 78.57 Mar. 15, 1918 5 660 0.669 80.95
June 14, 1926 4 040 0.527 83.34 Mar. 29, 1932 5 650 0.667 85.72
Aug. 20, 1921 2 640 0.344 88.10 Oct. 8, 1927 5 310 0.627 90.48
Jan. 14, 1934 2 580 0.337 92.86 Mar. 16, 1920 5 250 0.620 95.24
Sept. 27, 1931 2 240 0.292 97.62 Mar. 5,1923 5 080 0.600 100.00
Mean 7 670 1.000 8 470 1.000
C.V. = 0.595, C.S..j.= 1.05.
TABLE 7
FLOOD DATA, ROCK RIVER AT LYNDON, ILLINOIS
(Drainage area, 9010 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
PlottingFlow in Plotting Flow in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence quencycu. ft. Terms of age of cu. ft. Terms of per 100
per sec. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Mar. 28, 1916 39 500 1.514 2.50 Mar. 28, 1916 39 500 1.317 5.00
Mar. 17, 1929 37 200 1.426 7.50 Mar. 17, 1929 37 200 1.240 10.00
Mar. 20, 1919 37 000 1.418 12.50 Mar. 20, 1919 37 000 1.234 15.00
Mar. 27, 1920 36 200 1.388 17.50 Mar. 27, 1920 36 200 1.207 20.00
Feb. 24, 1925 35 800 1.372 22.50 Feb. 24, 1925 35 800 1.194 25.00
Feb. 7, 1927 31 000 1.188 27.50 Mar. 12, 1920 35 000 1.167 30.00
Apr. 11, 1923 29 800 1.142 32.50 Feb. 7, 1927 31 000 1.034 35.00
Aug. 23, 1924 28 600 1.096 37.50 Mar. 25, 1927 31 000 1.034 40.00
Mar. 16, 1918 28 600 1.096 42.50 Apr. 11, 1923 29 800 0.994 45.00
Apr. 17, 1922 26 200 1.004 47.50 Aug. 23, 1924 28 600 0.954 50.00
May 28, 1933 26 100 1.001 52.50 Mar. 16, 1918 28 600 0.954 55.00
Feb. 27, 1926 25 800 0.989 57.50 May 5, 1919 27 000 0.900 60.00
Apr. 28, 1921 25 600 0.982 62.50 Feb. 25, 1918 26 800 0.894 65.00
Feb. 25, 1915 23 200 0.889 67.50 Apr. 17, 1922 26 200 0.874 70.00
Oct. 11, 1931 23 200 0.889 72.50 May 28, 1933 26 100 0.870 75.00
Feb. 9, 1928 20 400 0.783 77.50 Feb. 27, 1926 25 800 0.860 80.00
June 14, 1917 20 200 0.775 82.50 Apr. 28, 1921 25 600 0.854 85.00
Feb. 26, 1930 17 100 0.656 87.50 Apr. 22, 1929 25 000 0.833 90.00
Apr. 7, 1934 5 280 0.203 92.50 Feb. 10, 1925 23 800 0.793 95.00
Aug. 25-27,1931 4920 0.189 97.50 Apr. 10, 1926 23800 0.793 100.00
Mean 26 085 1.000 29 990 1.000
C.V. - 0.364, C.S.du. = 0.985.
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TABLE 8
FLOOD DATA, SOUTH BRANCH KISHWAUKEE RIVER AT DE KALB, ILLINOIS
(Drainage area, 70 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Plotting
Flow in Plotting Flow in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence quencyOccurre . ft Terms of age of ccurrene cu. ft. Terms of pe"y
per sec. Mean Time per sec. Mean per 1years
(1) (2) (3) (4) (5) (6) (7) (8)
June 12, 1929 924 1.678 6.25 June 12, 1929 924 1.384 12.50
May 25, 1927 805 1.461 18.75 May 25, 1927 805 1.205 25.00
Feb. 25, 1926 613 1.113 31.25 Nov. 18, 1928 663 0.993 37.50
July 2, 1933 559 1.015 43.75 Nov. 15, 1926 628 0.940 50.00
July 4, 1928 464 0.843 56.25 Feb. 25, 1926 613 0.918 62.50
Mar. 27, 1932 406 0.737 68.75 Apr. 1, 1929 582 0.872 75.00
Apr. 17, 1930 367 0.666 81.25 Feb. 5, 1927 568 0.851 87.50
June 23. 1931 268 0.487 93.75 July 2, 1933 559 0.837 100.00
Mean 551 1.000 668 1.000
C.V. = 0.406, C.S..di. =0.81.
TABLE 9
FLOOD DATA, FOX RIVER AT ALGONQUIN, ILLINOIS
(Drainage area, 1340 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting Flow in Pottin,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence quency
cu. ft. Terms of age of cu. ft. Terms of per 100
per sec. Mean Time per see. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Mar. 31, 1916 6 070 1.814 2.63 Mar. 31, 1916 6 070 1.602 5.26
Mar. 14, 1918 5 600 1.674 7.89 Mar. 14, 1918 5 600 1.478 10.52
Mar. 16, 1929 5 450 1.629 13.16 Mar. 16, 1929 5 450 1.438 15.79
Mar. 30, 1920 5 050 1.509 18.42 Mar. 30, 1920 5 050 1.332 21.05
May 1, 1921 4 850 1.450 23.68 May 1, 1921 4 850 1.279 26.31
Mar. 21, 1919 4 800 1.435 28.95 Mar. 21, 1919 4 800 1.266 31.58
Apr. 4, 1924 3 660 1.094 34.21 Apr. 4, 1924 3 660 0.966 36.84
Mar. 14, 1933 3 470 1.037 39.47 Aug. 22, 1924 3 660 0.966 42.10
Apr. 13, 1923 3 280 0.980 44.74 Jan. 29, 1916 3 480 0.918 47.37
Apr. 10, 1928 3 080 0.921 50.00 Mar. 14, 1933 3 470 0.915 52.63
Feb. 28, 1926 2 800 0.837 55.26 Apr. 13, 1923 3 280 0.865 57.89
Apr. 15, 1922 2 750 0.822 60.53 Apr. 28, 1933 3 100 0.818 63.16
Feb. 16, 1927 2 720 0.813 65.79 Apr. 10, 1928 3 080 0.812 68.42
Mar. 28, 1917 2 260 0.676 71.05 Feb. 28, 1926 2 800 0.739 73.68
Mar. 1, 1930 2 260 0.676 76.32 Mar. 5, 1922 2 750 0.725 78.95
Apr. 2, 1932 1 880 0.562 81.58 Apr. 15, 1922 2 750 0.725 84.21
Feb. 26, 1925 1 800 0.535- 86.84 May 7, 1919 2 730 0.720 89.47
Nov. 5, 1933 1 040 0.311 92.11 Feb. 16, 1927 2 720 0.718 94.74
Mar. 30, 1931 755 0.225 97.37 July 9, 1928 2 720 0.718 100.00
Mean 3 346 1.000 3 790 1.000
C.V. = 0.469, C.S.adj. = 0.24, C.S.grphic = 0.30.
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TABLE 10
FLOOD DATA, FOX RIVER AT DAYTON, ILLINOIS
(Drainage area, 2570 sq. mi.)
Maximum Annual 1-day Floods
Flow in
cu. ft. Terms of
per sec. Mean
(2) (3)
18 300* 1.924
15 800* 1.661
15 500* 1.629
15 200* 1.598
14 300 1.503
12 900 1.356
11 500 1.209
9 830* 1.033
9 160 0.963
8 620 0;906
8 030* 0.844
7 630 0.802
7 630* 0.802
7 270 0.764
6 890* 0.724
6 590* 0.693
6 580 0.692
3 880 0.408
3 400 0.357
1 260 0.132
9 513 1.000
Plotting
Position,
Percent-
age of
Time
(4)
2.50
7.50
12.50
17.50
22.50
27.50
32.50
37.50
42.50
47.50
52.50
57.50
62.50
67.50
72.50
77.50
82.50
87.50
92.50
97.50
Largest 1-day Floods Without Respect to Time
Date of
Occurrence
(5)
Mar. 26, 1920
Mar. 28, 1916
Feb. 15, 1918
Mar. 18, 1919
Apr. 1, 1929
Apr. 21, 1929
Feb. 5, 1927
Mar. 5, 1919
Mar. 12, 1920
Mar. 16, 1929
Sept. 24, 1926
Nov. 15, 1926
June 3, 1927
June 12, 1929
Mar. 14, 1917
Feb. 25, 1926
Aug. 9, 1924
Mar. 4, 1929
Mar. 27, 1926
Nov. 18, 1928
Flow in
cu. ft. Terms of
per sec. Mean
(6) (7)
18 300* 1.529
15 800* 1.320
15 500* 1.295
15 200* 1.270
14 300 1.195
13 100 1.095
12 900 1.078
12 100* 1.011
11 800* 0.986
11 800 0.986
11 500 0.961
10 600 0.886
10 200 0.852
10 200 0.852
9 830* 0.822
9 800 0.819
9 160 0.766
9 140 0.764
9 070 0.758
9 040 0.755
11 967 1.000
Plotting
Position,
Fre-
quency
per 100
years
(8)
5.00
10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00
95.00
100.00
C.V. = 0.482, C.S..dj = 0.29, C.S.grphio = 0.35.
*Discharge measured at Wedron; corrected for Dayton.
TABLE 11
FLOOD DATA, VERMILION RIVER NEAR STREATOR, ILLINOIS
(Drainage area, 1080 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting Flow in Plotting
Flow in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence ,uencyOccurrence cu. ft. Terms of age of Occurrence cu. ft. Terms of quer
per sec. Mean Time per see. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
May 12, 1933 17 700* 2.354 2.50 May 12, 1933 17 700* 1.779 5.00
Apr. 20,1920 16 500 2.194 7.50 Apr. 20, 1920 16 500 1.658 10.00
Jan. 21, 1916 13 100 1.742 12.50 Jan. 21, 1916 13 100 1.316 15.00
Apr. 11, 1922 12 400 1.649 17.50 Apr. 11, 1922 12 400 1.246 20.00
Oct. 2, 1926 12 400 1.649 22.50 Oct. 2, 1926 12 400 1.246 25.00
Sept. 26, 1926 9 400 1.250 27.50 Feb. 5, 1927 12 200 1.226 30.00
Aug. 3,1915 9 340 1.236 32.50 Apr. 19,1927 11 800 1.186 35.00
Mar. 16, 1929 7 550 1.004 37.50 May 23, 1927 11 000 1.105 40.00
Mar. 17, 1919 6 830 0.910 42.50 Nov. 15, 1926 10 000 1.005 45.00
June 28, 1924 6 410 0.852 47.50 June 4, 1927 9 650 0.970 50.00
Dec. 14, 1927 6 200 0.824 52.50 Sept. 26, 1926 9 400 0.944 55.00
June 6, 1917 5 750 0.764 57.50 Aug. 3, 1915 9 340 0.938 60.00
Apr. 19, 1930 5 150 0.685 62.50 Mar. 12, 1920 7 820 0.786 65.00
Feb. 15, 1918 5 080 0.675 67.50 Mar. 16, 1929 7 550 0.759 70.00
Nov. 23, 1931 4 340* 0.577 72.50 Sept. 5, 1926 6 870 0.690 75.00
Oct. 23, 1933 2 750* 0.366 77.50 Mar. 17, 1919 6 830 0.686 80.00
Feb. 9, 1925 2 710 0.360 82.50 June 28, 1924 6 410 0.644 85.00
May 18, 1923 2 570 0.342 87.50 Dec. 14, 1927 6 200 0.623 90.00
June 8, 1931 2 410* 0.321 92.50 Feb. 27, 1929 6 110 0.615 95.00
Sept. 17, 1921 1 850 0.246 97.50 June 6, 1917 5 750 0.578 100.00
Mean 7 522 1.000 9 952 1.000
C.V. - 0.630, C.S.aud. = 0.95.
*Discharge measured at Lowell; corrected for Streator.
Date of
Occurrence
(1).
Mar. 26, 1920
Mar. 28, 1916
Feb. 15, 1918
Mar. 18, 1919
Apr. 1, 1929
Feb. 5, 1927
Sept. 24, 1926
Mar. 14, 1917
Aug. 9, 1924
May 13, 1933
Apr. 11, 1922
Mar. 27, 1932
Mar. 23, 1923
Apr. 7, 1928
Apr. 27, 1921
Feb. 5, 1915
Apr. 21, 1930
Feb. 7, 1925
June 24, 1931
Nov. 7, 1933
Mean
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TABLE 12
FLOOD DATA, ILLINOIS RIVER AT MORRIS, ILLINOIS
(Drainage area, 7575 sq. mi.)
Maximum Annual 1-day Floods
Flow in
Date of
Occurrence
(1)
Mar. 1, 1908
Mar. 26, 1904
Apr. 2, 1933
Jan. 21, 1916
Mar. 18, 1919
Apr. 12, 1922
Apr. 20, 1927
Mar. 28, 1913
Aug. 10, 1924
Apr. 21, 1920
Feb. 16, 1918
Mar. 17, 1929
Aug. 4, 1915
Apr. 11, 1926
Jan. 19, 1907
Dec. 15, 1927
Apr. 22, 1930
May 13, 1905
Mar. 27, 1912
Jan. 20, 1910
Apr. 23, 1909
Nov. 23, 1931
June 10, 1917
Mar. 17, 1923
May 13, 1914
Mar. 22, 1925
June 24, 1931
Jan. 23, 1906
Apr. 27, 1921
Nov. 19, 1911
Sept. 13, 1934
Mean
Terms of
Mean
(3)
1.760
1.705
1.566
1.534
1.534
1.524
1.398
1.350
1.260
1.207
1.192
1.169
1.114
1.031
0.955
0.905
0.882
0.825
0.825
0.769
0.716
0.699
0.681
0.669
0.636
0.593
0.546
0.495
0.490
0.485
0.485
1.000
C.V. = 0.399, C.S.adi. = 0.42.
*Estimated
Plotting
Position,
Percent-
age of
Time
(4)
1.61
4.84
8.06
11.29
14.52
17.74
20.97
24.19
27.42
30.65
33.87
37.10
40.32
43.55
46.77
50.00
53.23
56.45
59.68
62.90
66.13
69.35
72.58
75.81
79.03
82.26
85.48
88.71
91.94
95.16
98.39
Date of
Occurrence
(5)
Mar. 1, 1908
Mar. 26, 1904
Apr. 2, 1933
Jan. 21, 1916
Mar. 18, 1919
Apr. 12, 1922
Apr. 20, 1927
Mar. 28, 1913
Aug. 10, 1924
Feb. 6, 1927
May 25, 1927
Apr. 21, 1920
Feb. 16, 1918
Mar. 17, 1929
Apr. 2, 1922
Aug. 4, 1915
Mar. 13, 1920
June 5, 1927
May 14, 1908
Apr. 11, 1926
Oct. 6, 1926
Mar. 27, 1920
Jan. 19, 1907
Mar. 31, 1924
May 6,1919
June 14, 1929
Mar. 6, 1904
Dec. 15, 1927
Apr. 22, 1930
Apr. 2, 1929
Feb. 26, 1926
Flow in
cu. ft. Terms of
per sec. Mean
(6) (7)
70 000 1.496
67 800 1.449
62 300 1.332
61 000* 1.304
61 000 1.304
60 600 1.295
55 600 1.189
53 700 1.148
50 100 1.071
49 000 1.048
48 500 1.037
48 000 1.026
47 400 1.013
46 500 0.994
45 500 0.972
44 300 0.947
44 000 0.941
43 500 0.930
43 500 0.930
41 000 0.876
40 500 0.866
40 000 0.855
38 000 0.812
38 000 0.812
37 500 0.802
36 500 0.780
36 500 0.780
36 000 0.769
35 100 0.750
35 100 0.750
33 800 0.722
46 780 1.000
TABLE 13
FLOOD DATA, DES PLAINES RIVER AT LEMONT, ILLINOIS
(Drainage area, 705 sq. mi.)
im Annual 1-day 
F s
Flow in
cu. ft. Terms of
per sec. Mean
(2) (3)
10 420 2.150
7 430 1.533
7 330 1.513
7 060 1.456
6 550 1.352
6 020 1.242
5 590 1.153
5 520 1.139
5 310 1.096
5 220 1.077
4 980 1.028
4 800 0.991
4 300 0.887
3 680 0.759
2 830 0.584
2 770 0.572
2 665 0.550
2 200 0.454
2 030 0.419
220 0.045
4 846 1.000
Plotting
Position,
Percent-
age of
Time
(4)
2.50
7.50
12.50
17.50
22.50
27.50
32.50
37.50
42.50
47.50
52.50
57.50
62.50
67.50
72.50
77.50
82.50
87.50
92.50
97.50
Plotting
Position,
FIe-
quency
per 100
years
(8)
3.22
6.45
9.67
12.90
16.13
19.35
22.58
25.80
29.03
32.26
35.48
38.71
41.93
45.16
48.38
51.61
54.84
58.06
61.29
64.51
67.77
70.96
74.19
77.42
80.64
83.87
86.09
90.32
93.55
96.77
100.00
Largest 1-day Floods Without Respect to Time
Plotting
Flow in Position,
Date of Fre-
Occurrence quency
cu. ft. Terms of per 100
per see. Mean years
(5) (6) (7) (8)
Mar. 18, 1919 10 420 1.762 5.00
May 6, 1919 8 050 1.361 10.00
Mar. 27, 1920 7 430 1.256 15.00
May 9, 1933 7 330 1.239 20.00
Aug. 9, 1924 7 060 1.194 25.00
Feb. 28, 1925 6 550 1.107 30.00
July 5, 1928 6 020 1.018 35.00
Aug. 13, 1923 5 590 0.945 40.00
Jan. 23, 1916 5 520 0.933 45.00
Mar. 5, 1929 5 310 0.898 50.00
Nov. 19, 1926 5 220 0.883 55.00
Apr. 3, 1929 5 200 0.879 60.00
June 10, 1916 5 090 0.860 65.00
Apr. 9, 1928 5 090 0.860 70.00
Mar. 29, 1916 5 000 0.845 75.00
Dec. 19, 1921 4 980 0.842 80.00
Feb. 16, 1918 4 800 0.811 85.00
Apr. 22, 1929 4 740 0.801 90.00
Mar. 11, 1924 4 610 0.779 95.00
Feb. 28, 1926 4 300 0.727 100.00
5 915 1.000
C.V. = 0.486, C.S.adi. = 0.29, C.S.raphic = 0.35.
cu. ft.
per sec.
(2)
70 000
67 800
62 300
61 000*
61 000
60 600
55 600
53 700
50 100
48 000
47 400
46 500
44 300
41 000
38 000
36 000
35 100
32 800
32 800
30 600
28 500*
27 800
27 100
26 600
25 300
23 600
21 700
19 700
19 500
19 300*
19 300
39 774
Maxim
Date of
Occurrence
(1)
Mar. 18, 1919
Mar. 27, 1920
May 9, 1933
Aug. 9, 1924
Feb. 28, 1925
July 5, 1928
Aug. 13, 1923
Jan. 23, 1916
Mar. 5, 1929
Nov. 19, 1926
Dec. 19, 1921
Feb. 16, 1918
Feb. 28, 1926
June 1,1915
Mar. 19, 1917
Apr. 29, 1921
Mar. 30, 1932
Apr. 22, 1930
June 25, 1931
Oct. 22, 1933
Mean
1 Largest 1-day Flood e
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TABLE 14
FLOOD DATA, SPRING CREEK AT JOLIET, ILLINOIS
(Drainage area, 19.7 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting Flow in PlottingDate of Position, Position,
Date orce Date of ____ Fre-Ourrene Occurrence quencyOccurrence cu. ft. Terms of age of cu. ft. Terms of quency
per sec. Mean Time per se. Mean er100
(1) (2) (3) (4) (5) (6) (7) (8)
June 11, 1926 753 2.28 6.25 June 11, 1926 753 1.89 12.50July 1, 1927 440 1.33 18.75 July 1, 1927 440 1.10 25.00Mar. 15, 1929 425 1.29 31.25 Mar. 15, 1929 425 1.07 37.50Nov. 22, 1931 306 0.93 43.75 Jan. 22, 1929 380 0.95 50.00Apr. 1, 1933 230 0.70 56.25 May 24, 1927 345 0.87 62.50Nov. 28, 1927 228 0.70 68.75 Nov. 22, 1931 306 0.77 75.00Feb. 22, 1930 144 0.43 81.25 Apr. 19, 1927 285 0.71 87.50
May 20, 1931 111 0.34 93.75 June 4, 1927 256 0.64 100.00
Mean 330 1.00 399 1.00
C.V. = 0.630, C.S.adj. = 1.63, C.S.gphic = 1.40.
TABLE 15
FLOOD DATA, KANKAKEE RIVER AT CUSTER PARK, ILLINOIS
(Drainage area, 4870 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting PlottingFlow in Plotting Flow in Position,
Date of Position, Date of PFre-
Occurrence Percent Occurrencerr  cu. ft. Terms of age of ccurrence ft. Terms of quency
per sec. Mean Time per se. Mean pe 100
years
(1) (2) (3) (4) (5) (6) (7) (8)
May 14, 1933 33 100 1.755 2.63 May 14, 1933 33 100 1.428 5.26Apr. 11, 1922 30 200 1.601 7.89 Apr. 11, 1922 30 200 1.303 10.52Feb. 5, 1927 27 400 1.453 13.16 Feb. 5, 1927 27 400 1.182 15.79Apr. 20, 1920 24 100 1.278 18.42 Oct. 5, 1926 26 600 1.148 21.05Jan. 23, 1929 23 900 1.267 23.68 Apr. 20, 1927 25 000 1.078 26.31
Dec. 9, 1927 22 300 1.183 28.95 Apr. 20, 1920 24 100 1.040 31.58Mar. 18, 1919 21 600 1:146 34.21 Jan. 23, 1929 23 900 1.031 36.84Feb. 16, 1918 21 300 1.130 39.47 May 21, 1927 23 100 0.997 42.10
Apr. 10, 1926 20 100 1.066 44.74 Mar. 12, 1920 22 300 0.962 47.37July 11, 1915 19 500 1.034 50.00 Dec. 9, 1927 22 300 0.962 52.63Mar. 31, 1924 18 200 0.965 55.26 Mar. 18, 1919 21 600 0.932 57.89Apr. 21, 1930 16 200 0.859 60.53 Apr. 2, 1933 21 600 0.932 63.16Mar. 18, 1923 15 000 0.796 65.79 Feb. 16, 1918 21 300 0.919 68.42
June 10, 1917 15 000 0.796 71.05 Mar. 16, 1929 20 800 0.897 73.68Mar. 21, 1925 13 600 0.721 76.32 Apr. 10, 1926 20 100 0.867 78.95
May 18, 1916 13 300 0.705 81.58 July 11, 1915 19 500 0.841 84.21Mar. 28, 1932 10 200 0.541 86.84 Mar. 23, 1927 19 300 0.833 89.47Mar. 30, 1921 7 000 0.371 92.11 July 5, 1928 19 300 0.833 94.74May 12, 1931 6 270 0.333 97.37 Apr. 14, 1929 18 900 0.815 100.00
Mean 18 856 1.000 23 180 1.000
C.V. = 0.386, C.S..dj. = 0.10.
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TABLE 16
FLOOD DATA, KANKAKEE RIVER AT MOMENCE, ILLINOIS
(Drainage area, 2340 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting Flow in PlottingDate of Position, Position,
Date of ______ Pn Date of Fre-
Occurrence P re Occurrence quencycu. ft. Terms of age of Occurrence cu. ft. Terms of per 1
per see. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Jan. 22, 1916 10 500 1.710 2.50 Jan. 22, 1916 10 500 1.454 5.00
Apr. 12, 1922 9 650 1.572 7.50 Apr. 12, 1922 9 650 1.336 10.00
Jan. 24, 1929 9 650 1.572 12.50 Jan. 24, 1929 9 650 1.336 15.00
Dec. 15, 1927 8 890 1.448 17.50 Dec. 15, 1927 8 890 1.231 20.00
Apr. 10, 1926 7 870 1.282 22.50 Apr. 10, 1926 7 870 1.090 25.00
Apr. 20, 1927 7 210 1.174 27.50 Apr. 20, 1927 7 210 0.998 30.00
Mar. 20, 1919 7 060 1.150 32.50 Mar. 20, 1919 7 060 0.978 35.00
Mar. 30, 1924 6 800 1.107 37.50 Feb. 7, 1927 6 890 0.954 40.00
May 14, 1933 6 550 1.067 42.50 May 5,1929 6 890 0.954 45.00
Feb. 25, 1918 6 300 1.026 47.50 Mar. 30, 1924 6 800 0.942 50.00
Apr. 22, 1920 5 940 0.967 52.50 Jan. 11, 1928 6 570 0.910 55.00
Jan. 15, 1930 5 920 0.964 57.50 Mar. 22, 1929 6 560 0.908 60.00
Feb. 26, 1915 5 180 0.844 62.50 Apr. 13, 1929 6 560 0.908 65.00
Mar. 16, 1923 4 430 0.722 67.50 May 14, 1933 6 550 0.907 70.00
Mar. 20, 1925 4 430 0.722 72.50 June 29, 1924 6 500 0.900 75.00
Apr. 6, 1917 4 370 0.712 77.50 Feb. 25, 1918 6 300 0.872 80.00
Mar. 29, 1932 4 000 0.651 82.50 Feb. 7, 1924 6 200 0.859 85.00
Mar. 25, 1921 2 970 0.484 87.50 Apr. 22, 1920 5 940 0.822 90.00
Apr. 6, 1934 2 570 0.419 92.50 June 4, 1927 5 930 0.821 95.00
May 12, 1931 2 500 0.407 97.50 Jan. 15, 1930 5 920 0.820 100.00
Mean 6 140 1.000 7 222 1.000
C.V. = 0.387, C.S.adj. = 0.24.
TABLE 17
FLOOD DATA, IROQUOIS RIVER NEAR CHEBANSE, ILLINOIS
(Drainage area, 2120 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting Flow in Plotting
_Flow in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrenceuenc
cu. ft. Terms of age of cu. ft. Terms of pueny
per sec. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
May 13, 1933 25 700 2.299 4.17 May 13, 1933 25 700 1.710 8.34
Oct. 5, 1926 21 400 1.914 12.50 Oct. 5, 1926 21 400 1.423 16.67
Dec. 10, 1927 13 200 1.181 20.83 May 21, 1927 18 700 1.244 25.00
Sept. 28, 1926 12 700 1.136 29.17 Mar. 22, 1927 14 200 0.944 33.34
Jan. 24, 1929 12 300 1.100 37.50 Feb. 3, 1927 13 600 0.905 41.67
Feb. 6, 1924 10 900 0.975 45.83 Dec. 10, 1927 13 200 0.878 50.00
Apr. 19, 1930 9 670 0.865 54.17 July 5, 1928 13 200 0.878 58.34
Mar. 19, 1923 8 000* 0.716 62.50 Sept. 28, 1926 12 700 0.845 66.67
Mar. 20, 1925 7 540 0.675 70.83 Apr. 19, 1927 12 500 0.831 75.00
Jan. 19, 1932 5 680 0.508 79.17 Jan. 24, 1929 12 300 0.818 83.34
Oct. 3,1933 3 960 0.354 87.50 Apr. 9, 1926 11 600 0.772 91.67
May 11, 1931 3 100 0.277 95.83 June 14, 1929 11 300 0.752 100.00
Mean 11 180 1.000 15 030 1.000
C.V. = 0.60, C.S.adj. = 1.34, C.S.•aphij = 1.15.
*Estimated.
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TABLE 18
FLOOD DATA, MACKINAW RIVER NEAR GREEN VALLEY, ILLINOIS
(Drainage area, 1100 sq. mi.)
Maximum Annual 1-day Floods
Flow in
cu. ft. Terms of
per sec. Mean
(2) (3)
18 500 2.454
18 500 2.454
14 500 1.923
10 200 1.353
7 520 0.997
6 680 0.886
4 740 0.629
4 600 0.610
4 550 0.604
3 800 0.504
3 450 0.458
3 350 0.444
2 990 0.397
2 160 0.287
7 540 1.000
Plotting
Position,
Percent-
age of
Time
(4)
3.57
10.71
17.86
25.00
32.14
39.29
46.43
53.57
60.71
67.86
75.00
82.14
89.29
96.43
Largest 1-day Floods Without Respect to Time
Date of
Occurrence
(5)
May 19, 1927
Aug. 22, 1924
May 13, 1933
Apr. 21, 1927
Oct. 5, 1926
July 6, 1929
Nov. 17, 1926
June 29, 1924
Sept. 5, 1926
Feb. 6, 1927
Apr. 2, 1922
Jan. 25, 1929
June 5, 1927
Apr. 12, 1922
Flow in
cu. ft. Terms of
per sec. Mean
(6) (7)
18 500 1.782
18 500 1.782
14 500 1.397
12 700 1.224
12 300 1.185
10 200 0.983
9 140 0.881
8 430 0.812
7 520 0.724
7 250 0.698
6 680 0.644
6 580 0.634
6 580 0.634
6 440 0.620
10 380 1.000
Plotting
Position,
Fre-
quency
per 100
years
(8)
7.14
14.28
21.43
28.57
35.71
42.86
50.00
57.14
64.28
71.43
78.57
85.71
92.86
100.00
C.V. = 0.754, C.S."i. = 1.48.
TABLE 19
FLOOD DATA, SPOON RIVER AT SEVILLE, ILLINOIS
(Drainage area, 1600 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting Flow in Plotting
Date of ___Position, oPosition,Occurrence Percent- ODate of Fre-ccurrence cu. ft. Terms of ageof c. ft. Terms of quency
per sec. Mean Time per sec. Mean ears1
(1) (2) (3) (4) (5) (6) (7) (8)
Aug. 22, 1924 31 000 2.630 2.50 Aug. 22, 1924 31 000 2.022 5.00May 20, 1927 23 600 2.002 7.50 June 30, 1924 23 900 1.559 10.00Sept. 4, 1926 23 100 1.960 12.50 May 20, 1927 23 600 1.539 15.00Oct. 4, 1927 16 500 1.400 17.50 Sept. 4, 1926 23 100 1.507 20.00May 13, 1933 16 300 1.383 22.50 Oct. 4, 1927 16 500 1.076 25.00July 17, 1929 15 100 1.281 27.50 May 13, 1933 16 300 1.063 30.00Jan. 24, 1916 14 800 1.255 32.50 July 17, 1929 15 100 0.985 35.00June 15, 1917 13 400 1.137 37.50 Feb. 28, 1929 14 900 0.972 40.00Apr. 22, 1920 11 000 0.933 42.50 Jan. 24, 1916 14 800 0.965 45.00June 4, 1919 9 600 0.814 47.50 June 5, 1927 14 300 0.933 50.00Aug. 3, 1915 8 200 0.696 52.50 June 15, 1917 13 400 0.874 55.00Feb. 16, 1918 7 560 0.641 57.50 Apr. 3, 1929 13 000 0.848 60.00Mar. 13, 1923 7 040 0.597 62.50 Nov. 16, 1926 12 200 0.796 65.00Nov. 22, 1931 6 620 0.562 67.50 Sept. 17, 1926 11 100 0.724 70.00Feb. 9, 1925 6 560 0.557 72.50 Apr. 22, 1920 11 000 0.718 75.00Feb. 22, 1922 6 540 0.555 77.50 Oct. 2, 1926 10 800 0.705 80.00Feb. 14, 1930 6 240 0.529 82.50 July 7, 1929 10 800 0.705 85.00
July 15, 1934 4 560 0.387 87.50 June 14, 1926 10 700 0.698 90.00Mar. 9, 1921 4 530 0.384 92.50 June 5, 1917 10 400 0.678 95.00June 7, 1931 3 500 0.297 97.50 Mar. 16, 1917 9 700 0.633 100.00
Mean 11 790 1.000 15 330 1.000
C.V. - 0.630, C.S.dj. = 1.387, C.S.g-rphi = 1.22.
Date of
Occurrence
(1)
May 19, 1927
Aug. 22, 1924
May 13, 1933
July 6, 1929
Sept. 5, 1926
Apr. 2, 1922
Dec. 14, 1927
Mar. 13, 1923
June 3, 1921
Feb. 9, 1925
Feb. 25, 1930
Nov. 23, 1931
Oct. 22, 1933
Sept. 15, 1931
Mean
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TABLE 20
FLOOD DATA, LA MOINE RIVER AT RIPLEY, ILLINOIS
(Drainage area, 1310 so. mi.)
Maximum Annual 1-day Floods
Date of
Date of
Occurrence
(1)
July 25, 1924
Mar. 16, 1929
June 17, 1926
Oct. 7, 1926
Dec. 26, 1932
Feb. 23, 1930
Apr. 11, 1922
Aug. 13, 1932
Sept. 5, 1921
Aug. 12, 1925
Jan. 12, 1928
Mar. 13, 1923
May 20, 1931
June 18, 1934
Mean
Flow in
cu. ft.
per sec.
(2)
12 500
10 200
8 850
7 850
6 890
5 790
5 700
5 650
5 540
5 470
5 230
5 050
3 850
710
6 377
Terms of
Mean
(3)
1.960
1.599
1.388
1.230
1.082
0.908
0.893
0.886
0.868
0.858
0.820
0.792
0.603
0.113
1.000
Plotting
Position,
Percent-
age of
Time
(4)
3.57
10.71
17.86
25.00
32.14
39.29
46.43
53.57
60.71
67.86
75.00
82.14
89.29
96.43
Largest 1-day Floods Without Respect to Time
Date o
Date of
Occurrence
(5)
July 25, 1924
Mar. 16, 1929
Mar. 2, 1929
June 17, 1926
June 29, 1924
Oct. 7, 1926
Apr. 2, 1929
June 5, 1929
July 16, 1929
Sept. 4, 1926
Dec. 26, 1932
Apr. 7, 1926
Nov. 22, 1928
June 13, 1929
Flow in
cu. ft. Terms of
per sec. Mean
(6) (7)
12 500 1.569
10 200 1.281
8 900 1.117
8 850 1.111
8 400 1.055
7 850 0.985
7 620 0.957
7 320 0.919
7 300 0.916
6 900 0.866
6 890 0.865
6 620 0.831
6 090 0.765
6 080 0.763
7 966 1.000
Plotting
Position,
Fre-
quency
per 100
years
(8)
7.14
14.28
21.43
28.57
36.71
42.86
50.00
57.14
64.28
71.43
78.57
86.71
92.86
100.00
C.V. = 0.446, C.S.adi. = 0.48, C.S.grphic= 0.35.
TABLE 21
FLOOD DATA, SANGAMON RIVER AT RIVERTON, ILLINOIS
(Drainage area, 2560 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Plotting
Flow in Plotting Flow in Position,
Date of Position, Date of __ Fre-
Occurrence Percent- Occurrence quency
cu. ft. Terms of age of cu. ft. Terms of per 100
per sec. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Oct. 4, 1926 30 200 2.233 1.85 Oct. 4, 1926 30 200 1.817 5.00
Mar. 27, 1913 25 900* 1.915 5.56 Sept. 11, 1926 25 200 1.516 10.00
Sept. 11, 1926 25 200 1.863 9.26 Apr. 11, 1922 22 700 1.365 15.00
Apr. 11, 1922 22 700 1.678 12.96 Feb. 3, 1916 20 800 1.251 20.00
Feb. 3, 1916 20 800 1.537 16.67 Mar. 16, 1922 20 300 1.221 25.00
June 7, 1917 19 900 1.471 20.37 June 7, 1917 19 900 1.197 30.00
Oct. 1, 1911 19 200 1.420 24.08 May 16, 1933 18 700 1.125 35.00
May 16, 1933 18 700 1.382 27.78 Aug. 24, 1915 18 500 1.113 40.00
Aug. 24, 1915 18 500 1.368 31.48 May 29, 1927 14 900 0.896 45.00
May 14, 1920 14 200 1.050 35.19 May 14, 1920 14 200 0.854 50.00
Oct. 4, 1927 14 000 1.035 38.89 Oct. 4, 1927 14 000 0.842 55.00
May 20, 1929 14 000 1.035 42.59 May 20, 1929 14 000 0.842 60.00
May 9, 1908 13 000 0.961 46.30 Mar. 21, 1927 13 500 0.812 65.00
June 29, 1919 11 100 0.821 50.00 Apr. 8, 1926 13 400 0.806 70.00
Mar. 20, 1923 11 000 0.813 53.70 Apr. 20, 1927 13 300 0.800 75.00
July 15, 1909 10 600 0.784 57.41 Apr 3, 1933 12 700 0.764 80.00
Mar. 20, 1925 10 200 0.754 61.11 Apr. 6, 1927 12 500 0.752 85.00
Mar. 30, 1921 10 100 0.747 64.81 Apr. 14, 1929 11 400 0.686 90.00
May 11, 1918 9 980 0.738 68.52 May 5, 1929 11 200 0.674 95.00
Feb. 28, 1930 9 800 0.725 72.22 June 29, 1919 11 100 0.667 100.00
Dec. 16, 1923 9 600 0.710 75.92 ........... ..
Jan. 16, 1911 8 010 0.592 79.63 ........... . .
Jan. 21, 1910 7 020 0.519 83.33 ........... ..
Apr. 8, 1914 4 900* 0.362 87.04 ..... ... .... ..
Jan. 22, 1932 3 300 0.244 90.74 ....... ... ..... ..
Mar. 31, 1934 2 240 0.166 94.44 .. .... .... ... ...
July 5, 1931 1 040 0.077 98.15 ....
Mean 13 525 1.000 16 625 1.000
C.V. = 0.552, C.S..d. = 0.47, C.S.gaphio = 0.50.
*Discharge computed from rainfall by Sherman-Bernard method.
------------ ---
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TABLE 22
FLOOD DATA, SOUTH FORK OF SANGAMON RIVER NEAR TAYLORVILLE, ILLINOIS
(Drainage area. 510 so. mi.)
Maximum 
Annual 
s
Flow in
cu. ft. Terms of
per sec. Mean
(2) (3)
11 600 2.179
11 300 2.123
10 900 2.047
10 400 1.953
9 900* 1.860
8 500 1.597
8 220 1.544
6 900 1.296
6 700 1.257
6 360 1.195
6 000 1.127
4 800 0.902
4 760 0.894
3 800 0.714
3 580 0.672
3 410 0.641
2 960 0.556
2 920 0.548
2 720 0.511
2 370 0.445
2 150 0.404
1 950 0.366
1 950 0.366
1 900* 0.357
1 870 0.352
500 0.094
5 324 1.000
Plotting
Position,
Percent-
age of
Time
(4)
1.92
5.77
9.62
13.46
17.31
21.15
25.00
28.85
32.69
36.54
40.39
44.23
48.08
51.92
55.77
59.62
63.46
67.31
71.15
75.00
78.85
82.69
86.54
90.39
94.23
98.08
Date of
Occurrence
(1)
Oct. 4, 1926
Mar. 16, 1922
Jan. 31, 1916
June 6, 1917
Mar. 27, 1913
May 15, 1929
Aug. 22, 1915
Mar. 19, 1923
Jan. 16, 1930
Sept. 12, 1926
Dec. 15, 1923
May 19, 1920
Sept. 30, 1911
May 6, 1908
May 17, 1933
Mar. 17, 1925
May 11, 1918
Mar. 17, 1912
Mar. 30, 1921
July 8, 1909
June 26, 1919
Oct. 6, 1927
May 25, 1910
Apr. 10, 1914
Feb. 14, 1932
July 4, 1931
Mean
C.V. = 0.6
, _ I
SLaprget 1-day Flnorl ihn pnro Tie
Date of
Occurrence
(5)
Oct. 4, 1926
Mar. 16, 1922
Jan. 31, 1916
June 6,1917
May 26, 1927
Apr. 9, 1922
May 15, 1929
Aug. 22, 1915
Apr. 18, 1922
Apr. 2, 1922
Mar. 19, 1923
Jan. 16, 1930
Mar. 21, 1927
Sept. 12, 1926
Apr. 3, 1927
Dec. 15, 1923
Jan. 14, 1916
Apr. 17, 1927
May 4, 1929
May 19, 1920
Flow in
cu. ft. Terms of
per sec. Mean
(6) (7)
11 600 1.500
11 300 1.461
10 900 1.410
10 400 1.345
9 530 1.232
9 230 1.194
8 500 1.099
8 220 1.063
8 100 1.048
7 200 0.931
6 900 0.892
6 700 0.866
6 500 0.841
6 360 0.823
6 220 0.804
6 000 0.776
5 730 0.741
5 320 0.688
5 140 0.665
4 800 0.621
7 732 1.000
Plotting
Position,
Fre-
quency
per 100
years
(8)
5.00
10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00
95.00
100.00
*Discharge computed from rainfall by Sherman-Bernard method.
TABLE 23
FLOOD DATA, SANGAMON RIVER AT MONTICELLO, ILLINOIS
(Drainage area, 550 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting low in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence quency
cc c u. ft. Terms of age of cu. ft. Terms of per100
per sec. Mean me per se. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Oct. 4, 1926 15 400 2.852 1.85 Oct. 4, 1926 15 400 2.437 5.00
Mar. 26, 1913 13 600* 2.519 5.56 Apr. 22, 1920 7 960 1.259 10.00
May 14, 1908 9 280 1.719 9.26 May 12, 1933 7 920 1.253 15 00
July 12, 1909 8 720 1.615 12.96 June 25, 1919 7 370 1.166 20.00
Apr. 22, 1920 7 960 1.474 16.67 July 8, 1929 7 270 1.150 25.00
May 12, 1933 7 920 1.467 20.37 Apr. 21, 1927 6 400 1.013 30.00
June 25, 1919 7 370 1.365 24.08 Feb. 14, 1918 6 180 0.978 35.00
July 8, 1929 7 270 1.346 27.78 Mar. 22, 1927 6 060 0.959 40.00
Mar. 20, 1912 7 200 1.333 31.48 Apr. 13, 1922 5 750 0.910 45.00
Feb. 14, 1918 6 180 1.144 35.19 Sept. 7, 1926 5 580 0.883 50.00
Apr. 13, 1922 5 750 1.065 38.89 Apr. 8, 1926 5 420 0.858 55.00
Sept. 7, 1926 5 580 1.033 42.59 Mar. 16, 1923 5 250 0.831 60.00
Mar. 16, 1923 5 250 0.972 46.30 May 18, 1920 5 150 0.815 65.00
June 30, 1924 5 100 0.944 50.00 June 30, 1924 5 100 0.807 70.00
Jan. 31, 1916 5 020 0.930 53.70 Jan. 31, 1916 5 020 0.794 75.00
Aug. 1, 1915 4 860 0.900 57.41 May 14, 1923 4 950 0.783 80.00
Dec. 1, 1927 4 630 0.857 61.11 Aug. 21, 1924 4 950 0.783 85.00
Jan. 4, 1930 2 810 0.520 64.81 Jan. 23, 1929 4 940 0.781 90.00
June 9, 1917 2 530 0.469 68.52 Mar. 31, 1922 4 870 0.771 95.00
Jan. 21, 1910 2 120 0.393 72.22 Aug. 1, 1915 4 860 0.769 100.00
Mar. 19, 1925 2 060 0.381 75.92 ........ .. ..... ....
Apr. 16, 1911 2 020 0.374 79.63 ........ ..... ...
Sept. 4, 1921 1 980 0.367 83.33 ..... .. ... ..... ...
Sept. 19, 1931 1 740 0.322 87.04 ....... .. .. ..... ...
Jan. 19, 1932 1 530 0.283 90.74 ....... .. ... ... ....
Apr. 9, 1914 1 240* 0.230 94.44 ....... .. ... ... ...
Apr. 1, 1934 682 0.126 98.15 .....
Mean 5 400 1.000 6 320 1.000 _
V = n17. R..a = 118R. C . .... = 100
.V - 066C8d.-18C i 0. . . I . .g - .
*Discharge comnp-ue -from rainfall by Sherman-Bernard method.
44, C.S.adj. = 0.656, C.S.Saphic = 0.85.
................ j .....
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TABLE 24
FLOOD DATA, EMBARRASS RIVER AT ST. MARIE, ILLINOIS
(Drainage area, 1540 sq. mi.)
Maxim Im Annual 
1-day Floods
Date of
Occurrence
(1)
May 30, 1927
May 9, 1908
Mar. 27, 1913
Apr. 18, 1922
June 6, 1917
May 15, 1933
Jan. 14, 1930
May 20, 1929
Mar. 18, 1923
Aug. 23, 1915
Jan. 31, 1916
July 8, 1909
Oct. 3, 1911
Mar. 31, 1924
July 18, 1910
Dec. 16, 1927
Oct. 7, 1910
Sept. 15, 1926
Apr. 30, 1918
Dec. 22, 1918
Nov. 2, 1919
Mar. 30, 1921
Jan. 24, 1932
Dec. 26, 1924
Oct. 24, 1913
Mar. 28, 1934
Sept. 19, 1931
Mean
Flow in
cu. ft. Terms of
per sec. Mean
(2) (3)
39 000 2.840
26 500* 1.930
26 000* 1.894
22 600 1.646
19 500 1.420
18 800 1.369
15 900 1.158
15 300 1.114
15 200 1.107
13 800 1.005
13 800 1.005
13 600* 0.990
12 600 0.918
10 800 0.787
10 800 0.787
10 600 0.772
10 300 0.750
10 100 0.736
10 100 0.736
9 900 0.721
9 300 0.677
8 750 0.637
8 340 0.607
6 500 0.473
5 400 0.393
3 650 0.266
3 600 0.262
13 730 1.000
Largest 1-day Floods Without Respect to Time
Plotting
Position,
Percent-
age of
Time
(4)
1.85
5.56
9.26
12.96
16.67
20.37
24.08
27.78
31.48
35.19
38.89
42.59
46.30
50.00
53.70
57.41
61.11
64.81
68.52
72.22
75.92
79.63
83.33
87.04
90.74
94.44
98.15
Date of
Occurrence
(5)
May 30, 1927
Mar. 21, 1927
Apr. 18, 1922
June 6, 1917
May 15, 1933
Mar. 16, 1922
Jan. 14, 1930
May 20, 1929
Mar. 18, 1923
Aug. 23, 1915
Jan. 31, 1916
Oct. 6, 1926
Mar. 31, 1924
Dec. 3, 1927
Dec. 16, 1927
Sept. 15, 1926
Feb. 14, 1918
Apr. 30, 1918
Dec. 22, 1918
Feb. 7, 1928
Flow in
cu. ft. Terms of
per sec. Mean
(6) (7)
39 000 2.491
27 600 1.763
22 600 1.443
19 500 1.245
18 800 1.201
17 400 1.111
15 900 1.016
15 300 0.977
15 200 0.971
13 800 0.881
13 800 0.881
12 200 0.779
10 800 0.690
10 600 0.677
10 600 0.677
10 100 0.645
10 100 0.645
10 100 0.645
9 900 0.632
9 860 0.630
15 658 1.000
C.V. = 0.568, C.S.adj. = 1.73, C.S.,,grhi. = 0.90.
*Discharge computed from rainfall by Sherman-Bernard method.
TABLE 25
FLOOD DATA, LITTLE WABASH RIVER AT WILCOX, ILLINOIS
(Drainage area, 1130 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Plotting
Flow in Plotting Flow in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence quency
cu. ft. Terms of age of cu. ft. Terms of pe 100
per sec. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Aug. 22, 1915 16 000 1.76, 2.50 Aug. 22, 1915 16 000 1.577 5.00
Feb. 1, 1916 13 500 1.488 7.50 Feb. 1, 1916 13 500 1.331 10.00
Mar. 21, 1927 11 600 1.278 12.50 Mar. 21, 1927 11 600 1.143 15.00
Jan. 14, 1930 11 000 1.212 17.50 Jan. 14, 1930 11 000 1.084 20.00
Mar. 16, 1922 10 500 1.157 22.50 Mar. 16, 1922 10 500 1.035 25.00
May 20, 1929 10 300 1.135 27.50 Apr. 19, 1922 10 500 1.035 30.00
Apr. 23, 1918 10 200 1.124 32.50 May 20, 1929 10 300 1.015 35.00
May 16, 1933 9 510 1.048 37.50 Apr. 23, 1918 10 200 1.005 40.00
Feb. 8, 1928 9 500 1.047 42.50 May 6, 1929 9 700 0.956 45.00
June 8, 1917 9 400 1.036 47.50 May 16, 1933 9 510 0.937 50.00
Mar. 17, 1923 9 400 1.036 52.50 Feb. 8, 1928 9 500 0.936 55.00
Apr. 8, 1926 9 400 1.036 57.50 June 8, 1917 9 400 0.927 60.00
Dec. 15, 1918 8 500 0.937 62.50 Mar. 17, 1923 9 400 0.927 65.00
Nov. 1, 1919 8 100 0.893 67.50 Apr. 8, 1926 9 400 0.927 70.00
Jan. 23, 1932 8 100 0.893 72.50 Dec. 20, 1929 9 400 0.927 75.00
Mar. 30, 1921 6 900 0.761 77.50 Apr. 1, 1922 9 300 0.917 80.00
Apr. 2, 1924 5 600 0.617 82.50 Apr. 11, 1929 8 700 0.857 85.00
Dec. 26, 1924 5 600 0.617 87.50 Dec. 15, 1918 8 500 0.838 90.00
Sept. 4, 1931 5 500 0.606 92.50 May 13, 1918 8 300 0.818 95.00
Juy 16, 1934 2 870 0.316 97.50 Nov. 21, 1921 8 200 0.808 100.00
Mean 9 074 1.000 ___10 145 1.000
C.V. = 0.325, C.S.adj. = 0.18.
Plotting
Position,
Fre-
quency
per 100
years
(8)
5.00
10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00
95.00
100.00
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TABLE 26
FLOOD DATA, KASKASKIA RIVER AT VANDALIA, ILLINOIS
(Drainage area, 1980 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Plotting
Flow in Plotting Flow in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence quencycu. ft. Terms of age of cu. ft. Terms of per 100
per sec. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Oct. 4, 1926 20 000 1.837 1.85 Oct. 4, 1926 20 000 1.428 5.00
Apr. 18, 1922 18 800 1.727 5.56 Mar. 20, 1927 19 800 1.413 10.00
May 15, 1933 16 900 1.553 9.26 Apr. 18, 1922 18 800 1.342 15.00
May 27, 1915 14 800 1.360 12.96 May 15, 1933 16 900 1.206 20.00
Jan. 31, 1916 14 400 1.323 16.67 Mar. 16, 1922 16 500 1.177 25.00
Apr. 14, 1909 13 900* 1.277 20.37 Apr. 16, 1927 15 500 1.106 30.00
May 8, 1908 13 800* 1.268 24.08 Apr. 2, 1927 15 200 1.085 35.00
Mar. 17, 1923 13 700 1.259 27.78 May 27, 1915 14 800 1.056 40.00
Mar. 28, 1913 13 000t 1.194 31.49 Aug. 21, 1915 14 600 1.042 45.00
Oct. 5, 1911 13 000 1.194 35.19 Jan. 31, 1916 14 400 1.027 50.00
May 19, 1920 12 200 1.121 38.90 Mar. 17, 1923 13 700 0.977 55.00
Dec. 1, 1927 11 800 1.084 42.60 May 19, 1920 12 200 0.870 60.00
May 14, 1929 11 800 1.084 46.30 Dec. 1,1927 11 800 0.842 65.00
June 6, 1917 11 100 1.020 50.00 May 14, 1929 11 800 0.842 70.00
Mar. 19, 1919 11 000 1.011 53.70 June 6,1917 11 100 0.792 75.00
Jan. 14, 1930 10 600 0.974 57.41 Mar. 19, 1919 11 000 0.785 80.00
Dec. 15, 1923 10 500 0.965 61.12 Apr. 10, 1929 11 000 0.785 85.00
Mar. 15, 1925 9 500 0.873 64.82 Jan. 14, 1930 10 600 0.756 90.00
May 11, 1918 8 460 0.777 68.53 Dec. 15, 1923 10 500 0.749 95.00
Sept. 17, 1926 8 460 0.777 72.23 May 30, 1927 10 100 0.720 100.00
Mar. 29, 1921 7 700t 0.703 75.93 ......... ... .... ..
Mar. 1, 1910 7 620* 0.700 79.64 ........ .. ... .... ....
Jan. 24, 1932 5 550 0.510 83.34 ... ... ... .... ....
May 2, 1911 5 370 0.494 87.04 ...... ... ... .... ...
Apr. 8, 1914 4 700t 0.432 90.74 ........... ... ..... ....
Aug. 19, 1934 4 250 0.391 94.45 ......... ...... .... ...
Sept. 18, 1931 1 010 0.093 98.15 .....
Mean 10 886 1.000 14 015 1.000
C.V. = 0.411, C.S.adj. = 0.123.
*Published discharges revised from new rating curve.
tDischarge computed from rainfall, using Sherman-Bernard method.
TABLE 27
FLOOD DATA, MACOUPIN CREEK NEAR KANE, ILLINOIS
(Drainage area, 875 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Plotting
Flow in Plotting Flow in Position,
Date of Position, Date of Fre-
Occurrence Percent- Occurrence quencycu. ft. Terms of age of cu. ft. Terms of per 100
per sec. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Oct. 4, 1926 22 200 2.304 3.85 Oct. 4, 1926 22 200 1.573 7.70
May 15, 1929 16 000 1.661 11.54 Apr. 6, 1927 19 400 1.375 15.39
Mar. 15, 1922 15 000 1.557 19.23 May 15, 1929 16 000 1.134 22.08
Sept. 5, 1926 11 700 1.214 26.92 Mar. 15, 1922 15 000 1.063 30.77
Dec. 2, 1927 11 700 1.214 34.61 Mar. 21, 1927 14 200 1.006 38.46
Apr. 2, 1933 9 420 0.978 42.31 Apr. 9, 1922 13 400 0.949 46.16
Jan. 14, 1930 8 900 0.924 50.00 Apr. 16, 1927 13 300 0.942 53.85
Mar. 29, 1921 8 320 0.864 57.69 May 4, 1929 12 200 0.864 61.54
Mar. 19, 1925 6 350 0.659 65.38 May 19, 1929 12 200 0.864 69.23
Dec. 16, 1923 5 050 0.524 73.08 Sept. 5, 1926 11 700 0.829 74.93
Aug. 26, 1932 4 600 0.478 80.77 Dec. 2, 1927 11 700 0.829 84.62
Mar. 18, 1923 4 400 0.457 88.46 May 26, 1927 11 200 0.793 92.31
July 23, 1931 1 600 0.166 96.15 Apr. 7, 1928 11 000 0.779 100.00
Mean 9 634 1.000 14 115 1.000
C.V. = 0.59, C.S..d. = 0.99, C.S.'.phi. = 0.75.
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TABLE 28
FLOOD DATA, BIG MUDDY RIVER AT PLUMFIELD, ILLINOIS
(Drainage area, 753 sq. mi.)
Maximum Annual 1-day Floods
Date of
Occurrence
(1)
Mar. 28, 1913
Feb. 1, 1916
May 17, 1933
Jan. 16, 1930
May 3, 1911
Apr. 17, 1927
Mar. 12, 1909
Apr. 2, 1922
Jan. 8, 1917
May 15, 1918
Nov. 1, 1919
Mar. 19, 1923
Feb. 4, 1915
Dec. 16, 1927
Apr. 30, 1912
Jan. 27, 1929
Mar. 3, 1910
Jan. 20, 1932
Dec. 17, 1918
Feb. 22, 1914
Dec. 15, 1923
Mar. 31, 1921
Sept. 6, 1931
Feb. 19, 1926
Mar. 21, 1925
Mar. 30, 1934
Mean
Flow in
cu. ft. Terms of
per see. Mean
(2) (3)
19 500t 2.301
16 000 1.888
12 700 1.499
11 800 1.392
11 300* 1.333
10 900 1.286
10 600* 1.251
10 200 1.204
9 770 1.153
9 330 1.101
9 230 1.089
9 000 1.062
8 830 1.042
8 680 1.024
8 250* 0.974
8 100 0.956
8 090* 0.955
7 410 0.874
6 020 0.710
5 460t 0.644
4 880 0.576
4 740 0.560
3 590 0.409
3 330 0.393
1 670 0.197
950 0.112
8 474 1.000
Largest 1-day Floods Without Respect to Time
Plotting
Position,
Percent-
age of
Time
(4)
1.92
5.77
9.62
13.46
17.31
21.15
25.00
28.85
32.69
36.54
40.39
44.23
48.08
51.92
55.77
59.62
63.46
67.31
71.15
75.00
78.85
82.69
86.54
90.39
94.23
98.08
C.V. = 0.49, C.S.adj. = 0.55, C.S.graphi = 0.35.
*Measurement made at Cambon; corrected for Plumfield.
tDischarge computed from rainfall by Sherman-Bernard method.
Flow in
cu. ft. Terms of
per sec. Mean
(6) (7)
16 000 1.718
12 700 1.363
11 800 1.266
10 900 1.170
10 200 1.095
9 770 1.049
9 330 1.001
9 230 0.991
9 000 0.966
8 830 0.948
8 680 0.932
8 430 0.905
8 100 0.869
8 030 0.862
8 000 0.859
7 830 0.840
7 690 0.825
7 410 0.795
7 200 0.773
7 200 0.773
9 316 1.000
TABLE 29
FLOOD DATA, CACHE RIVER AT FORMAN, ILLINOIS
(Drainage area, 240 sq. mi.)
Maximum Annual 1-day Floods Largest 1-day Floods Without Respect to Time
Flow in Plotting Flowin oting
Date of Position, Date of _ Fre-
Occurrence Percent- Occurrence quencycu. ft. Terms of age of cu. ft. Terms of per 100
per sec. Mean Time per sec. Mean years
(1) (2) (3) (4) (5) (6) (7) (8)
Jan. 1, 1933 9 030 2.711 4.17 Jan. 1, 1933 9 030 2.123 8.33
Jan. 26, 1929 5 720 1.717 12.50 Jan. 26, 1929 5 720 1.344 16.67
Mar., 9, 1927 5 020 1.507 20.83 Mar. 19, 1927 5 020 1.180 25.00
Dec. 15, 1927 4 040 1.213 29.17 Jan. 23, 1927 4 220 0.992 33.33
Jan. 15, 1930 3 190 0.958 37.50 Dec. 15, 1927 4 040 0.950 41.67
Feb. 3, 1923 2 790 0.837 45.83 Apr. 16, 1927 3 680 0.865 50.00
Dec. 14, 1923 2 520 0.757 54.17 June 22, 1928 3 680 0.865 58.33
Jan. 19, 1932 2 180 0.654 62.50 Feb. 27, 1929 3 680 0.865 66.67
Nov. 8, 1925 1 960 0.588 70.83 June 30, 1928 3 420 0.804 75.00
Mar. 9, 1931 1 630 0.489 79.17 Jan. 15, 1930 3 190 0.750 83.33
Mar. 18, 1925 960 0.288 87.50 Feb. 3, 1923 2 790 0.656 91.67
Mar. 28, 1934 935 0.281 95.83 Apr. 23, 1928 2 580 0.606 100.00
Mean 3 331 1.000 4 254 1.000
C.V. = 0.70, C.S.di. = 1.79, C.S.,.phlo = 1.30.
Date of
Occurrence
(5)
Feb. 1, 1916
May 17, 1933
Jan. 16, 1930
Apr. 17, 1927
Apr. 2, 1922
Jan. 8, 1917
May 15, 1918
Nov. 1, 1919
Mar. 19, 1923
Feb. 4, 1915
Dec. 16, 1927
Aug. 15, 1915
Jan. 27, 1929
Apr. 30, 1918
May 17, 1929
May 23, 1920
Jan. 3, 1933
Jan. 20, 1932
Jan. 24, 1927
Mar. 4, 1927
Plotting
Position,
Fre-
quency
per 100
years
(8)
5.00
10.00
15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00
95.00
100.00
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TABLE 30
PARAMETERS OF PROBABILITY CURVES
Stream
Pecatonica River.........
Rock River.............
So. Br. Kishwaukee River..
Fox River (Algonquin)....
Fox River (Dayton).......
Vermilion River..........
Illinois River (Morris)....
Des Plaines River.........
Spring Creek............
Kankakee R. (Custer Pk.)..
Kankakee R. (Momence)..
Iroquois River............
Mackinaw River..........
Spoon River..............
La Moine River...........
Sangamon R. (Riverton)...
So. Fork, Sangamon River .
Sangamon R. (Monticello)..
Embarrass River.........
Little Wabash............
Kaskaskia River..........
Macoupin Creek..........
Bid Muddy River.........
Cache River.............
Drainage
Area
sq. mi.
1 330
9 010
70
1 340
2 570
1 080
7 575
705
19.7
4 870
2 340
2 120
1 100
1 600
1 310
2 560
510
550
1 540
1 130
1 980
875
753
240
Length
of
Record
yrs.
21
20
8
19
20
20
31
20
8
19
20
12
14
20
14
27
26
27
27
20
27
13
26
12
Coef. of
Varia-
tion
0.595
0.364
0.406
0.469
0.482
0.630
0.399
0.486
0.630
0.386
0.387
0.601
0.754
0.630
0.446
0.552
0.644
0.676
0.568
0.325
0.411
0.590
0.490
0.700
Coef. of Skew
Adjusted
1.05
0.98
0.81
0.24
0.29
0.95
0.42
0.29
1.63
0.10
0.24
1.34
1.48
1.39
0.48
0.47
0.66
1.18
1.73
0.18
0.12
0.99
0.55
1.79
Used
1.05
0.98
0.80
0.30
0.35
0.95
0.42
0.35
1.40
0.10
0.24
1.15
1.48
1.22
0.35
0.50
0.85
1.00
0.90
0.18
0.12
0.75
0.35
1.30
Mean
Flood
sec.-ft.
7 670
26 080
550
3 350
9 510
7 520
39 770
4 850
330
18 860
6 140
11 180
7 540
11 790
6 380
13 520
5 320
5 400
13 730
9 070
10 890
9 630
8 470
3 330
(b) Partial Duration Curve
The abscissa of any point on the curve shows, the number of times
in 100 years that a flood of the magnitude indicated by the ordinate
at that point is likely to be equalled or exceeded. The magnitude-
frequency relation shown by the lower portion of the curve, that is
between 5 and 100 times per 100 years, is quite satisfactory, but the
upper portion is of doubtful value, since it continues to rise at an
increasing rate, and for frequencies of less than once in 100 years gives
values which are absurd.
24. Compilation of Curve Data.-Data from the curves have been
compiled in Tables 30 and 31. The former table gives the parameters
of the theoretical probability curve for each of the streams considered.
Table 31 gives the magnitude-frequency relation of flood flows for
both the probability method and the partial duration curve method.
25. Discussion.-The coefficients of variation given in Table 30
vary from 0.754 to 0.325. There seems to be no well-defined relation
between the value of this coefficient and the size, shape, or geographical
location of the watersheds. In general, it can be stated that the larger
the watershed, the smaller the coefficient of variation, but there are
exceptions to this statement. The three larger watersheds, namely,
Coef. of
Flood
24.3
17.9
18.4
10.5
17.8
28.2
31.3
25.5
30.3
21.2
12.4
24.4
27.8
32.2
20.4
25.4
36.3
34.7
38.7
32.8
25.1
42.7
42.3
41.5
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the Rock, Illinois, and Kankakee at Custer Park, with drainage areas
of 9010, 7575, and 4870 square miles, respectively, have coefficients of
0.364, 0.399, and 0.386, respectively; but, on the other hand, the
Mackinaw with a drainage area of 1100 square miles has a coefficient
of 0.754, and the Cache with a drainage area of 240 square miles has a
coefficient of 0.700. It is true that the periods of record for these two
watersheds are shorter than the others, and a longer record would
probably reduce the value of the coefficient of variation. The water-
sheds of the Spoon and LaMoine rivers adjoin, and are of approxi-
mately the same size, yet the coefficient of variation of the former is
0.630 and of the latter 0.446.
The coefficient of variation is the resultant of all the watershed
characteristics, and of the amount and distribution of precipitation,
and to estimate its value on the size of the watershed or the amount
of precipitation alone is a dangerous procedure and should not be
attempted.
The coefficients of skew vary more widely than the coefficients of
variation. This was to be expected, since a record of at least 100 years
is necessary to give a reliable value of the coefficient of skew. The
dry years of 1931 and 1934 were of great value in determining the
reliability of the computed coefficient of skew. Regardless of whether
years of similar dryness will recur once in 20 years or once in 1000
years, the lower end of the probability curve must extend at least as
low as the flood values for those years, and this fact served as a check
upon the computed coefficients and helped in the choice of a graphic
coefficient of skew, when that procedure was necessary.
The coefficient of flood given in the last column of Table 30 is
without doubt the most useful of the coefficients determined. The
coefficients of flood range from 10.5 to 42.7. The low value of 10.5 for
the Fox River at Algonquin reflects the regulating effect of the lake
and swamp areas on the watershed. The effect of the storage above
Algonquin is seen even at Dayton where the flood coefficient is 17.8.
The effect of the rock ledge in the channel of the Kankakee River
at Momence is indicated by a coefficient of flood of only 12.4 at that
point and one of 21.2 at Custer Park downstream, below the mouth
of the Iroquois River, which has a coefficient of 24.4.
The effect of the power dams on the Rock River is to give a low
coefficient of flood of 17.9 at Lyndon, whereas at Freeport on the
Pecatonica River, an upper tributary of the Rock River, the coefficient
is 24.3. Attention is called to the fact that a given C.F. will generally
not apply to all portions of a large watershed, and that the C.F.
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determined at a gaging station at the upper end of a watershed may
differ considerably from that determined at a lower station. For
example, the C.F. for the Sangamon River above Monticello (drainage
area 550 square miles) is 34.7, whereas for the same stream above
Riverton (drainage area 2560 square miles) the C.F. is 25.4. Also,
the coefficients of flood for the Fox River above Algonquin (1340
square miles) and above Dayton (2570 square miles) are 10.5 and 17.8,
respectively.
It will be observed that, in general, the flood coefficient for normal
streams increases from about 24 for the northern streams to about 42
for the southern streams. This increase is due principally to the
greater precipitation in the southern part of the state. The low value
of 25.4 for the Kaskaskia River at Vandalia is caused by the large
valley storage above this point, and also to the fact that during several
of the larger floods a considerable discharge by-passed the gaging sta-
tion and was not measured. The latter fact also affects the accuracy
of the curves for this stream.
The watershed characteristics are also reflected in the coefficient of
flood, and it is impossible to establish a definite relation between the
coefficient and any one characteristic or the amount of precipitation.
It is believed, however, that with the flood coefficients given in the
table and a knowledge of the characteristics of the several watersheds
(and the considered judgment of the engineer), a reasonably satis-
factory coefficient of flood can be determined for any watershed in the
state over 200 square miles in area. The value of the average annual
flood can then be computed by multiplying this coefficient of flood by
the 0.8 power of the drainage area in square miles.
It will be noted in Table 31 that the flood magnitudes given by
the partial duration curve method are larger than those given by the
probability method, especially for the 50- and 100-yr. frequencies.
This is the result of the manner in which the partial duration curves
were constructed. Below the limits of the plotted points, that is, for
frequencies from 5 to 100 times per 100 years, the curves may be con-
sidered satisfactory, but the upper ends of the curves are not reliable,
as indicated by the absurd values for frequencies of 0.1 to 1.0 times
per 100 years. In the author's opinion, a curve showing the relation
between magnitude and frequency must flatten at its upper end and
approach a limit, as there must be some limit to the flood-producing
powers of any watershed, as long as climatic conditions remain sub-
stantially the same, even though a definite value of this limit cannot
be stated. For this reason it is believed that the probability curve
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gives much more accurate values for the rarer floods than does the
partial duration curve. Since the probability curves, however, were
developed from a comparatively short flow record, and since the period
of record might not be a representative one, it is recommended that
the magnitudes for the 50- and 100-yr. frequencies be increased by 25
per cent as a factor of safety.
It is believed that the columns giving the magnitudes in terms of
the mean annual flood are the most useful portions of Table 31. The
flood magnitudes for the 24 streams in this study for the 100-yr.
frequency range from 1.74 to 3.10 times the mean flood. The various
watershed and climatic characteristics are reflected in these ratios.
Here, again, the effect of regulation of flow by storage is apparent.
The rock ledge in the Kankakee River at Momence is responsible for
the low ratios of 1.88 and 1.85 at Momence and Custer Park, respec-
tively. The low ratio of 2.08 for the Rock River is the result of the
partial regulation of the power dams. The value of 1.98 for the Illi-
nois at Morris is due mainly to the large drainage area. The cause for
the variations in the other ratios is not so apparent, but a careful study
of the characteristics of the various watersheds will explain the varia-
tions. One watershed characteristic which has not been given its
proper importance in hydrological literature is the drainage net, that
is the number, size, and arrangement of the tributary streams. Two
watersheds which are similar with respect to size, shape, location,
topography, and soil may vary considerably with respect to size and
arrangement of tributaries, with consequent variations in flood flows.
The arrangement of the tributaries affects the concentration of the
flood waters and the magnitude of the resultant flood flow at any point.
The data in Table 32, though rather meagre, are very helpful in
estimating the peak flows from the average one-day flood flows. They
show rather clearly the futility of trying to establish any definite
correlation between the excess peak flow and any one watershed
characteristic, spch as area. The area is, of course, an important
characteristic, but not more so than the topography or the flood-plain
storage, or the natural or artificial regulation of flow. In the case of
Spring Creek, near Joliet, with a drainage area of only 19.7 square
miles, area of watershed is undoubtedly the controlling characteristic;
whereas, for the Mackinaw and Vermilion rivers, lack of valley
storage is the predominating characteristic with topography a con-
tributing one, both having a greater effect than area. For the Kanka-
kee River at Custer Park the regulating effect of the rock ledge in the
channel at Momence is undoubtedly the controlling factor in reducing
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TABLE 32
MAGNITUDES OF AVERAGE ONE-DAY FLOOD FLOWS AND OF MAXIMUM OR PEAK FLOWS
Stream
Pecatonica..................
Pecatonica.................
Pecatonica..................
Pecatonica..................
Pecatonica.................
Pecatonica..................
Pecatonica... .............
Pecatonica ..................
Rock.......................
R ock .......................
R ock......................
R ock......................
Rock.......................
Rock.......................
South Branch, Kishwaukee...
South Branch, Kishwaukee. .
South Branch, Kishwaukee...
South Branch, Kishwaukee...
South Branch, Kishwaukee. .
South Branch, Kishwaukee ..
Fox at Algonquin ..........
Fox at Algonquin ..........
Fox at Algonquin ..........
Fox at Algonquin ..........
Fox at Dayton ..............
Fox at Dayton ..............
Fox at Dayton ..............
Fox at Dayton ..............
Fox at Dayton. ..............
Fox at Dayton ...........
Fox at Dayton ..............
Vermilion ...................
Vermilion ..................
Spring Creek ..............
Spring Creek..............
Spring Creek ..............
Kankakee at Custer Park....
Kankakee at Custer Park....
Kankakee at Custer Park....
Kankakee at Custer Park....
Kankakee at Custer Park....
~
Average 1-day
Flow in
cu. ft. per see.
Date of Flood
Mar. 16, 1929
Feb. 25, 1922
Apr. 6, 1923
Mar. 17, 1919
Feb. 15, 1918
Feb. 24, 1930
Feb. 24, 1925
Feb. 5, 1927
Feb. 24, 1925
Feb. 7, 1927
Aug. 23, 1924
Feb. 27, 1926
Oct. 11, 1931
June 14, 1917
June 12, 1929
May 25, 1927
Feb. 25, 1926
July 4, 1928
Apr. 17, 1930
June 23, 1931
May 31, 1916
May 1, 1921
Apr. 15, 1922
Feb. 26, 1925
Mar. 28, 1916
Feb. 15, 1918
Mar. 18, 1919
Mar. 14, 1917
Aug. 9, 1924
Apr. 11, 1922
Mar. 23, 1923
Jan. 21, 1916
Aug. 3, 1915
June 11, 1926
Nov. 22, 1931
May 20, 1931
May 14, 1933
Apr. 11, 1922
Apr. 20, 1920
Dec. 9, 1927
Mar. 18, 1919
Maximum or
Peak Flow
in cu. ft.
per sec.
18 400
14 500
13 100
10 000
6 880
6 060
4 180
4 400
39 000
31 400
29 800
26 600
24 600
21 400
960
907
676
493
367
316
7 120
4 950
2 820
1 880
16 700
15 500
16 000
10 200
10 100
8 410
7 720
16 000
12 000
1 070
325
125
33 700
31 200
24 300
23 100
21 800
Increase of
Maximum
Flow over
Average
1-day Flow,
in per cent
peak flows. The dams on the Rock River have a similar effect, although
the size of watershed, 9010 square miles, is a significant factor.
It can be stated, in general, that for most of the larger streams
with valley storage the peak flow exceeds the average one-day flow
by from 5 to 10 per cent. For the steeper watersheds, and those having
little valley storage, the excess is about 20 per cent, and for small
watersheds like that of Spring Creek the excess may reach 50 per cent.
VIII. CONCLUSIONS
26. Conclusions.-
(1) It must be borne in mind that the data in this study are based
on comparatively short records, and that the assumption has been
17 000
14 200
12 600
8 790
6 490
5 980
4 090
4 060
38 500
31 000
28 600
25 800
23 200
20 200
924
805
613
464
367
268
6 070
4 850
2 750
1 800
15 800
15 500
15 200
9 830
9 160
8 030
7 630
13 100
9 340
753
306
111
33 100
30 200
24 100
22 300
21 600
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TABLE 32.-Concluded
MAGNITUDES OF AVERAGE ONE-DAY FLOOD FLOWS AND OF MAXIMUM OR PEAK FLOWS
Stream
Kankakee at Custer Park.....
Kankakee at Custer Park.....
Kankakee at Custer Park.....
Kankakee at Custer Park.....
Kankakee at Custer Park.....
Kankakee at Custer Park.....
Iroquois....................
Mackinaw .................
Mackinaw .................
Mackinaw .................
Mackinaw..................
Mackinaw..................
Mackinaw. .................
Mackinaw .................
M ackinaw..................
Spoon ......................
Spoon .....................
Spoon ......................
Spoon ......................
La M oine ..................
La M oine .................
La M oine ..................
La M oine .................
Sangamon at Monticello.....
Sangamon at Monticello.....
Sangamon at Monticello.....
South Fork of Sangamon ...
South Fork of Sangamon. ...
Embarrass .................
Embarrass.................
Kaskaskia .................
Kaskaskia. .................
Macoupin Creek.............
Macoupin Creek.............
Macoupin Creek.............
Macoupin Creek.............
Big Muddy ................
Big Muddy................
Big Muddy. ................
Big Muddy ................
made that the periods of record are representative ones. Time may
show that the periods are not representative ones. Any study, how-
ever, can be based only on the records available at the time.
For watersheds in Illinois over 200 square miles in area, it is
believed that the forecasts of flood magnitudes for frequencies of
from once in five years to once in 100 years are as reliable as can be
obtained from the available flow data.
A distinction must be made, however, between the middle and the
upper portions of the curves as regards accuracy and reliability. That
portion of the curves which gives the magnitudes for frequencies of
from once in five years to once in 25 years can be used with a con-
siderable degree of certainty. For frequencies of from once in 50 years
to once in 100 years, however, the curves must be used with caution.
Date of Flood
Feb. 16, 1918
July 11, 1915
Apr. 21, 1930
Mar. 18, 1923
Mar. 21, 1925
May 18, 1916
May 13, 1933
May 19, 1927
Mar. 13, 1933
Apr. 2, 1922
Mar. 13, 1923
June 3,1921
Nov. 23, 1931
Oct. 22, 1933
Sept. 15, 1931
Aug. 22, 1924
May 13, 1933
Nov. 22, 1931
June 7, 1931
Dec. 26, 1932
Aug. 13, 1932
May 20, 1931
June 18, 1934
Apr. 13, 1922
June 30, 1934
Aug. 1, 1915
Mar. 16, 1922
Sept. 12, 1926
Jan. 14, 1930
May 20, 1929
May 19, 1920
June 6, 1917
Apr. 2, 1933
Jan. 14, 1930
Aug. 26, 1932
July 23, 1931
Feb. 1, 1916
Nov. 1, 1919
Dec. 17, 1918
Sept. 6, 1931
Average 1-day
Flow in
cu. ft. per sec.
21 300
19 500
16 200
15 000
13 600
13 300
25 700
18 500
14 500
6 680
4 600
4 550
3 350
2 990
2 160
31 000
16 300
6 620
3 500
6 890
5 650
3 850
710
5 750
5 100
4 860
11 300
6 360
15 900
15 300
12 200
11 100
9 420
8 900
4 600
1 600
16 000
9 230
6 020
3 590
Maximum or
Peak Flow
in eu. ft.
per sec.
22 700
21 300
16 600
15 700
13 800
13 600
27 000
21 800
17 000
6 690
4 800
4 570
3 450
3 370
2 870
35 300
17 300
7 980
3 560
7 070
5 880
4 600
1 210
5 820
5 250
4 940
11 800
6 720
17 400
16 400
12 600
16 400
9 420
9 350
5 400
2 240
16 300
9 270
6 050
3 660
Increase of
Maximum
Flow over
Average
1-day Flow,
in per cent
6.6
9.2
2.5
4.7
1.5
2.3
5.1
17.8
17.2
0.2
4.3
0.5
3.0
12.7
32.9
13.9
6.1
20.5
1.7
2.6
4.1.
19.5
70.4
1.2
2.9
1.6
4.4
5.7
9.4
7.2
3.3
47.7
0.0
5.0
17.4
40.0
1.9
0.4
0.5
2.0
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(2) The most pertinent data in this study have been summarized
in Tables 30 and 31. Probably the most useful information in Table
30 are the flood coefficients given in the last column. The flood mag-
nitudes given in Table 31 by the probability curve method are to be
preferred to those given by the partial duration method. It is recom-
mended that the values given by the probability method be increased
from 5 per cent for the 5-, 10-, and 15-yr. frequencies to 10 per cent
for the 25-, 50-, and 100-yr. frequencies, for the reasons given on p. 25.
(3) The flood flows given in this bulletin are those to be expected
at the gaging stations where the discharges were measured. For other
points on the same stream, or for points on streams other than those
considered here, provided the drainage area is over 200 square miles,
the recommended procedure is as follows:
(a) Obtain as complete information as possible of the character-
istics of the drainage area above the proposed structure.
(b) Compare these characteristics with those of the nearest streams
listed in Table 30, and.choose a flood coefficient. Since no two water-
sheds are alike, the value of the flood coefficient given in the table will
have to be modified to conform to the watershed in question. When
in doubt, use the higher value.
(c) Multiply the chosen coefficient of flood by the 0.8 power of the
drainage area in square miles. The product is the mean annual flood.
(d) Using the discharges in terms of the mean flood for the desired
frequency in Table 31 as a guide, select a ratio which in your judg-
ment most nearly conforms to the characteristics of the watershed in
question. When in doubt, use the higher value to be on the safe side.
(e) Multiply the mean annual flood determined in (c) by the ratio
for the desired frequency found in (d). The result is the magnitude of
the average daily flood flow to be expected with the chosen frequency.
The proper choice of a flood coefficient and of the ratio of the maximum
flood to the mean flood depends largely upon the judgment of the
engineer. There is no safe method of estimating flood discharge which
does not require sound judgment and broad experience on the part of
the engineer.
(f) The value determined in step (e) is the average flow for the
day of maximum flood flow. The peak flow, which is the flow desired
by the engineer, will be somewhat greater than the average flow for
the day of maximum flow. Table 32 will assist the judgment of the
engineer in determining how much of an increase should be allowed.
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(g) The last step is the application of a factor of safety to the
peak-flow value determined in the preceding step. The amount to be
added for this purpose is entirely a matter of personal judgment. It
may be that in choosing a flood coefficient in step (b), a ratio of
maximum flood to mean flood in step (d), and a peak-flow excess in
step (f), the engineer has already allowed a sufficient margin of safety
and no further increase will be necessary. If, however, the engineer
has made no special allowances in his assumptions, a final factor of
safety of from 20 to 50 per cent should be applied. If the engineer has
not had sufficient experience in making flood estimates and believes
that a 50-per-cent factor of safety will not cover the uncertainties in
his analysis, he should consult someone who has had a broader
experience.
(4) The method of analysis used in this bulletin applies only to
watersheds with areas of 200 square miles or more. This limit is more
or less arbitrary. For smaller watersheds the rational method, similar
to that used in storm-sewer design, should be used.
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